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Section  1 
Background  of  the  Study 
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In  March  of  1983  ambient  air  monitoring  studies  undertaken 
in  connection  with  a  health  survey  of  residents  near  an 
uncontrolled  hazardous  waste  site   (the  Silresim  site)  revealed 
high  concentrations  of  dimethyl  formamide   (DMF)  ,  xylene,  and 
toluene  emanating  from  two  manufacturing  facilities  at  a  short 
distance  from  the  study  neighborhood.     These  two  facilities,  the 
Majilite  and  Compo  factories,  were  situated  in  or  very  close  to  a 
residential  area  used  for  comparison  purposes  in  the  hazardous 
waste  health  investigation.  DMF  levels  in  the  vicinity  of  the 
Majilite  plant  were  in  the  range  of  2.6  to  2.8  ppm,  while  in  the 
Compo  area  ambient  levels  of  DMF  were  approximately  1  ppm.  Both 
facilities  are  located  in  densely  populated  urban  neighborhoods. 

The  Massachusetts  Department  of  Environmental  Quality 
Engineering   (DEQE)   and  the  Massachusetts  Department  of  Public 
Health   (DPH)   believed  these  levels  to  be  in  excess  of  what  would  be 
considered  acceptable  for  the  general  population  and  DEQE 
therefore  undertook  immediate  enforcement  action.     At  the  same 
time,  DEQE  and  DPH  judged  that,  there  was  an  opportunity  to  gather 
appropriate  information  on  possible  health  effects  of  this 
community's  exposure  to  airborne  toxic  agents  and,  therefore,  a 
contract  was  let  to  the  Boston  University  School  of  Public  Health 
to  amend  and  extend  the  health  survey  already  being  conducted  at 
the  nearby  hazardous  waste  site.     Information  about  the  health  of 
some  of  the  residents  in  the  neighborhood  of  Majilite  and  Compo 
was  already  available  as  part  of  the  comparison  data  used  in  the 
Silresim  investigation,  and  additional  monies  were  made  available 
to  survey  additional  residents  in  the  vicinities  of  the  two 
factories . 

Both  Majilite  and  Compo  were  immediately  ordered  by  DEQE  to 
effect  prompt  reductions  in  DMF  emissions.     By  the  middle  of 
June,   1983,  both  facilities  had  reduced  their  emissions  by  one- 
third  to  one-half  of  the  original  levels. 

From  the  middle  of  June  to  the  first  week  of  August, 
additional  interviews  were  conducted  with  residents  near  the 
Majilite  and  Compo  plants.     The  survey  instrument  was  identical 
to  the  one  used  previously  in  the  Silresim  waste  site 
investigation  and,  therefore,  the  data  obtained  from  the  Silresim 
comparison  group  in  the  neighborhood  of  Majilite  and  Compo  in 
February  and  March  could  be  used  in  the  present  study.  The 
additional  interviews  were  taken  in  areas  close  to  the  Majilite 
and  Compo  plants  where  exposures  had  been  considerably  higher 
than  those  in  the  hazardous  waste  comparison  group  mentioned 
above.     The  interviews  were  conducted,  however,  at  a  time  shortly 
after  the  highest  exposures  from  these  plants  were  abated  as  a 
result  of  DEQE  enforcement  actions. 

This  report  presents  the  results  from  this  additional  study 
of  the  residents  around  the  Majilite  and  Compo  plants.  This 
study  follows  the  same  cross-sectional  design  used  in  the 
previous  study. 
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The  objective  of  the  current  study  was  to  assess  the  impact 
on  the  health  of  Lowell  residents  exposed  to  airborne 
contaminants  emitted  from  two  industrial  facilities.     A  cross- 
sectional  survey  design  was  used  to  examine  the  relationship 
between  exposure  to  the  emissions,  as  estimated  by  computer 
modelling  techniques,  and  the  self-reporting  of  selected 
symptoms.     Both  acute  symptoms  reflecting  current  exposures  and 
chronic  conditions  that  might  have  resulted  from  past  exposures 
were  included. 

Eyp^tbe.  sis.  Tested 

Exposure  to  emissions  from  the  two  industrial  facilities  was 
associated  with  higher  likelihood  of  self-reported  adverse  health 
outcomes . 

Study  Variables:  Exposure 

In  February-March,  1983/  data  was  collected  on  almost  3,000 
residents  of  Lowell  in  an  effort  to  assess  the  health  impact  on  a 
neighborhood  adjacent  to  the  Silresim  Chemical  Corporation  site, 
an  improperly  managed  hazardous  waste  treatment  and  storage 
facility  in  the  Ayer  City  section  of  Lowell   (Figure  1) .  About 
half  of  the  data  was  from  individuals  in  a  comparison  group  too 
far  from -the  waste  site  to  be  affected  by  it.     A  portion  of  this 
comparison  group,  however,  was  near  the  two  factories  with  high 
emissions  of  DMF,  toluene  and  xylene    (see  Figure  2). 

As  a  result  of  the  discovery  of  these  point  sources, 
additional  interviews  were . conducted  from  mid-June  to  the  first  . 
week  in  August  near  the  factories.     Figure"  2  shows  the 
relationship  of  the  areas  of  residence  of  the  old  Silresim 
comparison  group  to  the  factories  and  the  households  sampled 
later  . 

Exposure  estimates  for  each  point  on  a  300  x  300  meter  grid 
were  then  calculated  by  the  Division  of  Air  Quality  Control, 
DEQE ,  using  .emissions  data  obtained  from  the  managements  of  each 
facility.     The  center  of  the  grid   (0,0)  was  on  the  Compo 
Industries  facility.     Receptor  elevations  were  determined  by 
using  Lowell  Quadrangle  U.S.  Geological  Survey  Topographical 
maps.     A  steady-state  Gaussian  plume  model   (the  EPA  ISCST  model) 
was  used  to  estimate  8-hour  averages  of  DMF  using  the  stack 
parameters  given  in  Appendix  4.     Rural  stability  classes  E  and  F 
were  reclassified  to  class  D  to  simulate  an  urban  setting,  as 
recommended  by  EPA.     Hour-by-hour  surface  meteorological  data 
from  Boston's  Logan  Airport  and  upper  air  meteorological  data 
from  Portland,  Maine,  for  the  five-year  period  1977-1981  were 
used  in  the  model.  - 

Each  household  in.  the  sample  was  then  .located  on  a  map  and  a 
weighted  average  exposure  calculated  based  on  the  nearby  grid 
points.     This  average -was  obtained  as  -follows.     Each  grid  square 
was  divided  into  nine  equal  sub-areas  and  the  household  assigned  to 
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the.  proper  sub-area  by  means  of  its  street  address.  Households 
in  any  of  the  four  squares  in  the  corners  of  the  grid  square  were 
assigned  the  exposure  values  calculated  for  the  adjacent  (corner) 
grid  point.     Households  in  any  of  the  four  squares  mid-way 
between  two  grid  points  were  assigned  the  mean  of  the  two  grid 
points.    Any  household  in  the  center  sub-area  was  assigned  the 
average  of  the  four  corner  grid  points.     Figure  3  summarizes  this 
procedure . 

In  this  way  every  household  was  assigned  an  estimate  of 
exposure  based  on  emissions  and  meteorologic  data  appropriate  for 
the  first  quarter  of  1983.     These  estimates  represent  a  valid 
relative  estimate  of  actual  exposure  at  the  time  of  the  survey 
only  for  the  first  wave  of  interviews  done  in  connection  with  the 
Silresim  investigation  in  February-March,  1983.     Subsequent  to 
the  discovery  of  the  existence  of  these  exposures  in  March  by 
DEQE  and  DPH,  enforcement  actions  resulted  in  a  reported 
substantial  reduction  in  emissions  by  mid-June,  the  time  when  the 
second  wave  of  interviews  was  begun.     This  means  that  the  actual 
exposures  at  the  time  of  the  new  survey  in  June,  July  and  August 
were  probably  substantially  less  than  the  estimates  indicate.  On 
the  other  hand,  these  estimates  are  still  appropriate  for  gauging 
relative  exposures  in  the  recent  and  more  distant  past  for  these 
households.     The  ways  that  the  exposure  estimates  are  used  in  the 
analysis  will  be  explained  in  detail  in  the  appropriate  sections. 

Study  Variables:     Health  Outcomes 

The  same  broad-based  health  survey,  instrument  used  in  the 
Silresim  study  was  employed  in  this  investigation.     This  was 
necessary  to  maintain  consistency  with  data  collected  in  that 
study,  but  was  also  appropriate  and  acceptable  because  the 
anticipated  health  effects  differed  little  if  at  all  from  those 
which  formed  the  basis  of  the  earlier  study.     Appendix  1  gives  a 
brief  summary  of  the  known  and  suspected  effects  of  DMF ,  xylene  a\ 
toluene,  the  principal  contaminants  from  the  two  facilities  in 
question. 

Questions  about  adverse  health  outcomes  in  this  study  can 
roughly  be  divided  into  those  that  are  of  relatively  short 
duration  and  those  that  are  more  chronic  or  of  such  a  magnitude 
as  to  be  easily  remembered.     In  the  first  category  are  a  wide 
variety  of  acute  symptoms  for  which  respondents  were  asked  to 
confine  themselves  to  occurrences  only  within  the  previous  six 
months.     In  some  instances,  such  as  reasons  for  visits  to  a 
doctor,  an  interval  of  two  months  was  specified.     The  recall 
decay  rate  for  such  events  is  unknown,  however,  and  it  may  be 
that  accurate  reporting  holds  for  only  a  few  weeks.     In  the 
second  category   (longer  term  effects)  are  questions  that  asked  if 
a  doctor  had  ever  diagnosed  a  major  chronic  disease,  such  as 
heart  disease,  or  if  there  was  a  history  of  miscarriage,  birth 
defects  or  infertility. 

The  self-reported  health  problems  were  generally  not  subject: 
to  verification.     Most  involved  complaint!  such  as  headaches, 
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dizziness  or  fatique,  for  which  objective  findings  do  not  exist. 
Respondents  were  asked  whether  they  sought  medical  care  for  these 
complaints,  but  the  decision  to  see  a  doctor  is  influenced  by 
many  factors  other  than  the  actual  existence  of  the  complaint. 
In  any  event,  such  care-seeking  behavior  results  in  a 
documentation  of  a  self-reported  symptom  with  no  more  objective 
foundation  than  that  obtained  by  survey  methods.     The  answers  to 
questions  concerning  whether  a  doctor  or  other  health  care 
provider  had  ever  diagnosed  certain  diseases  is,  in  principle, 
verifiable,  but  the  process  is  time-consuming  and  expensive  and 
beyond  the  scope  of  resources  allotted  to  this  study.     A  summary 
of  the  health  outcome  variables  is  presented  in  Table  2-1.  The 
full  text  and  explanatory  phrases  can  be  found  in  the 
questionnaire,  given  in  Appendix  2. 

other  Study  Variables 

A  number  of  background  characteristics  of  the  population 
also  influence  the  prevalence  of  symptoms  independently  of  any 
effect  of  the  emissions.     Special  efforts  were  made  to  collect 
information  on  these  potential  "confounding"  variables.     They  are 
also  given  in  Table  2-1  and  Appendix  2. 

Statistical  de_th.o_d.s_ 

Populations  with  and  without  particular  health  outcomes  were 
compared  for  mean  exposure  levels  using  a  standard  t-test.  This 
procedure  assumes  that  each  respondent  constitutes  an  independent 
response.     Since  data  were  collected  on  a  household  basis,  and 
some  correlation  between  responses  from  the  same  household  may 
exist,  this  procedure  may  exaggerate  significance  levels.  To 
account  for  this  sampling  procedure,  weighted  t-tests  were  also 
performed  treating  the  household  as  a  unit  of  analysis. 

Multiple  logistic  regression  was  then  used  to  assess  the 
effect  of  exposure  after  adjusting  for  the  background  factors  of 
age,  sex,  ethnicity,  marital  status,  education,  smoking  and 
drinking  habits,  occupational  exposure,   interview  wave   (early  or 
late),  language  in  which  interview  was  conducted,  and  estimated 
exposure  to  emissions.     Age  and  exposure  were  represented  as 
measurement  variables,  while  all  other  factors  were  represented 
as  dichotomous  variables.     The  strength  of  association  with 
exposure  is  measured  through  the  odds  ratio,  given  as  the  ratio 
of  the  odds  of  experiencing  a  health  outcome  when  exposed  at  a 
"high"  level   (90th  percentile  exposure)   to  that  of  a  "low"  level 
(10th  percentile  exposure).     Thus,  an  odds  ratio  of  1.4  means 
that  the  odds  of  having  a  condition  are  40%  higher  at  the  high 
level  of  exposure  compared  to  the  low  level.     Multiple  linear 
regressions  were  also  used  to  analyze  birth  weight. 

PQWgx  Considerations 
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Table  2-1 


Mult  Health  Variables 

Comparative  and  Overall  Health 

In  the  past  6  months: 

wheezing/tightness  in  the  chest 

chest  pain 

nausea  or  vomiting 

di  zziness 

shortness  of  breath 

numbness  of  fingers  and  toes 

unconsciousness  or  blackouts 

swollen  glands 

skin  irritation 

irritation  eyes/nose 

cough,   2  weeks  or  more 

irregular  heart  beat 

loss  10  lbs.  w/o  dieting 

fatigue 

ne  r vousness 

acne 

unusual  color  urine 

bruising/bleeding 

persistent  colds 

headaches 

other 

Has  a  doctor  ever  told  you  you  had: 
anemia 

other  blood  problems 

kidney  problems 

respiratory  problems 

neurologic  problems 

skin  disease/allergy 

diabetes 

hypertension 

high  cholesterol 

liver  disease 

digestive  disease 

cancer    (what  kind?) 

heart  trouble   (what  kind?) 

Have  you  seen  a  doctor  in  past  2  months   (for  what?) 

Hospitalized  since  June? 

Miscellaneous 

Pet  deaths  and  illnesses 

Awareness  and  attitude  towards  neighborhood  environment 
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air  and  water 

Table  2-1  (cont.d) 

Reproductive  History  (women  onlyl 

Miscarriage 
Stillbirths 

Infant  and  childhood  mortality 

Prematurity 

Birth  weight 

CMld  Health  Variables 


History  of: 

epilepsy 
asthma 

bronchitis,  more  than  3x/yr. 

not  developing  normally 

dyslexia 

hyperact  ivi ty 

mental  retardation 

hearing  loss,  speech  impediment 

"slow" 

other 

earaches 

sore  throats 

frequent  colds 

Uncommon  childhood  illness  of: 

bone 
lungs 
sk  in 
glands 
other 

School  absences 

Condition  that  limits  normal  activity 
Confounding  Variables. 


Age 
Sex 

Race/Ethnicity 
Marital  Status 
Income 
Hous  ing 
Education 
Smoking  History 
Alcohol  Use 

Occupat  ional/Avocat  ional  Exposures 
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Section  3 
Survey  Data  Collection  Procedures 
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From  June  17  through  August  3,   1983,  the  Center  for  Survey 
Research  conducted  301  interviews  in  Lowell  to  complete  a  study 
of  the  health  of  residents  of  Lowell  living  near  the  Majilite  and 
Compo  plants. 

948  residents  of  the  designated  geographical  area  were 
interviewed  earlier  in  the  year  as  part  of  the  comparison  group 
for  the  Silresim  study.    Attempts  were  made  to  interview  every 
person  over  18  within  every  randomly  selected  household.  Each 
individual  interviewed  was  asked  about  his  or  her  own  health, 
residential  and  occupational  history,  opinions  about  contaminants 
in  the  air  and  water,  and  demographics.     Within  each  household, 
the  first  individual  interviewed  was  queried  about  the  dwelling 
unit,  pets,  and  household  practices  concerning  water  use.  One 
adult  in  the  household  provided  the  data  on  all  the  children 
under  18  residing  in  the  household.     If  the  first  adult 
interviewed  felt  unable  to  provide  the  information,  it  was 
obtained  from  an  adult  who  felt  qualified  to  do  so. 

In  this  section  we  describe  the  sampling  procedures,  sample 
sites,   response  rate,  and  quality  control  procedures. 

Study  Ai^a  and.  Sample 

The  study  area  is  shown  in  Figure  2.     A  circle  of  radius  1/4 
mile  was  drawn  from  a  point   (x)   falling  midway  between  the 
Majilite   (M)   and  Compo   (C)   plants,  which  are  1/4  mile  apart.  An 
additional  quadrant  was  taken  extending  from  a  point  1/4  mile  due 
north  to  1/4  mile  due  west  of  Compo  to  account  for  prevailing 
wind  direction . 

The  sample  frame  was  drawn  in  the  field.     Field  personnel 
were  given  lists  of  addresses  on  each  block  in  the  area,  which 
were  taken  from  the  city  directory.     The  lister  then  went  to 
his/her  assigned  area  and  made  additions  or  deletions  according 
to  what  actually  existed  at  the  time.     Later,  during 
interviewing,   "found  households"  were  added  to  the  sample  frame. 
Found  households  are  households  uncovered  by  field  personnel  by 
systematic  questioning  which  were  not  included  in  the  original 
listing  because  they  do  not  appear  as  separate  dwellings.  An 
"in-law  apartment"  without  a  separate  address,  mailbox,  or  phone 
is  an  example  of  a  household  which  might  fall  into  this  category. 
The  sample  was  drawn  at  the  rate  of  one  in  four  households  from 
796  households  in  the  designated  area  for  this  study.     This  area 
does  not  overlap  with  the  Silresim  study  control  population  area. 
The  area  for  this  data  collection  is  in  census  tracts  3120,  3121, 
3123,   3124,  and  3125. 

R££PQna£  Rates 

While  the  sample  frame  for  this  study  was  households,  the 
goal  in  the  study  was  to  interview  every  adult  in  the  sample. 
Thus,  the  individual  response  rate  calculated  is  based  on  the 
number  of  eligible  adults  in  the  designated  households.     For  some 
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households/  it  was  not  possible  to  contact  anyone  in  the 
household  or  an  interviewed  member  refused  to  provide  information 
about  the  number  of  adults  in  the  household.     Thus,   it  was 
necessary  to  estimate  the  number  of  adults  in  each  of  those 
households   (all  of  whom  were  not  interviewed  and  are  thus  counted 
as  non-respondents) .     For  the  estimate  of  number  of  adults  in  the 
household,  the  mean  number  of  adults  in  households  in  the  sample 
was  used.     Thus,  for  every  household  for  which  there  was  no 
contact  or  a  refusal  without  obtaining  information  about  the 
number  of  adults,  the  number  of  non-respondents  was  estimated  to 
be  2.03,  which  was  the  average  number  of  adults  in  households  for 
which  the  number  of  adults  was  ascertained. 

Table  3-1  shows  the  calculated  response  rate  for  individuals 
based  on  these  estimates.     Line  1  is  the  total  sample  from  lists, 
plus  "found"  households.     Line  2  is  the  households  from  the 
listing  which  were  established  by  interviewers  to  be  non-dwelling 
units  or  were  vacant.     Line  3,  then,   is  the  resulting  sample 
frame.     Line  4  is  the  households  for  which  we  were  unable  to 
ascertain  the  number  of  adults.     Line  5  is  all  of  the  households 
for  which  we  were  able  to  obtain  information  on  the  number  of 
adults,  even  if  it  was  impossible  to  obtain  an  interview  with  any 
or  all  of  them.     Line  6  is  the  total  number  of  adults  in  those 
households.     This  number  is  the  one  used  to  estimate  the  number 
of  adults.     This  estimate,  times  the  households  with  unknown 
adults   (line  9) ,  yields  the  number  of  estimated  adults  in  the 
sample.     Adding  this  to  the  known  adults  in  the  sample   (lines  6 
and  9)   gives  the  estimate  of  the  total  eligible  adults  in  line 
10.     The  total  eligibles  divided  into  the  total  interviews  yields 
the  response  rates  shown  in  line  12.     The  response  rate  was 
7  9.4% .  •  •' 

Letter  AJaojit  the.  SJLiidv. 

A  letter  was  sent  to  each  sampled  household  explaining  the 
study  and  telling  them  to  expect  to  hear  from  an  interviewer. 
Also  included  was  a  fact  sheet  about  the  study.     For  households 
later  identified  as  Portuguese,  a  Portuguese  letter  was  delivered 
by  the  Portuguese  interviewer.     When-  a*  refusal  was  .received  from 
a  household,  a  follow-up  letter  was  sent  before  another  attempt 
to  obtain  an  interview  was  made   (see  Appendix  3) . 

Special  Procedures  for.  PJmne.  and  F_ieJLd 

Because  telephone  interviewing  is  considerably  less  costly, 
attempts  were  made  to  do  as  much  interviewing  over  the  phone  as 
possible.     Since  the  sample  frame  consisted  of  addresses, 
procedures  were  followed  to  obtain  phone  numbers  for  the 
households  when  possible.     This  resulted  in  a  combination  of 
phone  and  in-person  interviews,  which  is  acceptable  survey 
research  practice  if  the  same  interview  is  used  for  both,  as  it 
was  in  this  study. 

Attempts  were  made  ""to  obtain  a  phone  number  for  each  of  the 
addresses  in  the  sample  through  town  lists  and  directory 
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assistance.     "Cover sheets "were  then  prepared  for  each  household 
in  the  sample  frame.     It   included  contact  information  and  was 
kept  separate^  from  the  interview.     All  coversheets  for  which  we 
could  obtain  a  phone  number  were  initially  assigned  to  phone 
interviewers.     Those  for  which  we  were  unable  to  obtain  a  phone 
number  were  assigned  to  the  field. 

For  each  coversheet  assigned  to  the  field,  the  interviewer 
went  to  the  household.     If  contact  was  made,  the  interviewer  was 
instructed  to  take  interviews  with  all  adults  present  at  the  time 
and  to  get  a  phone  number  in  order  to  contact  by  phone  any  adults 
who  were  not  interviewed  in  person.     Interviewers  made  a  maximum 
of  12  visits  to  a  household,  well  spread  over  time,  before 
designating  a  household  as  a  "no-contact." 

For  coversheets  which  were  initially  assigned  to  the  phone, 
five  well-spread  calls   (varying  time  of  day  and  including  both 
weekdays  and  weekends)   were  made.     If  no  contact  was  made  after 
five  calls,  the  phone  number  was  verified  with  the  telephone 
company.     If  the  phone  number  was  incorrect  or  not  working,  the 
coversheet  was  -assigned  to  the  field  and  procedures  followed  as 
if  it  originated  in  the  field.     If  the  phone  number  was  correct, 
five  additional  well-spread  phone  calls  were  made  before 
assigning  the  coversheet  to  the  field.     For  all  phone  interviews, 
the  interviewer  first  verified  that  he  or  she  had  in  fact  reached 
a  phone  number  at  the  correct  address.     To  reach  subsequent 
adults  in  the  household,  up  to  twenty  additional  calls  were  made. 

Coversheets  also  moved  from  the  phone  to  the  field  for 
Portuguese  respondents  who  needed  to  be  interviewed  in 
Portuguese . 

A  total  of  229  interviews  were  conducted  in-person  and  72 
were  conducted  by  telephone. 

Quality  Control 

All  Center  for  Survey  Research  interviewers  received  a 
minimum  of  3-5  days  training  in  general  interview  techniques. 
Additionally,  all  interviewers  who  worked  on  this  study, 
including  experienced     ones,   received  one-day  training  on  this 
study . 

Field  interviewers  worked  at  least  one  six-hour  shift  on  the 
telephone  so  that  their  interviewing  could  be  monitored.  Their 
completed  interviews  were  reviewed  as  they  were  returned  to  the 
office.     Each  field  interviewer  had  at  least  weekly  contact  with 
a  supervisor. 

During  phone  shifts,  a  supervisor  was  always  present  in  the 
room.     At  least  one  interview  was  monitored  by  the  supervisor  for 
each  shift  the  interviewer  worked,  and  two  additional  completed 
interviews  per  interviewer  were  carefully  reviewed  each  shift. 
Specific  areas  of  interviewing  technique  were  rated  and  immediate 
feedback  was  given  to  each  interviewer  by  the  supervisor. 
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Additionally,  every  "non-interview"  and  "first  refusal"  was 
reviewed  by  the  supervisor; 

Approximately  20%  of  the  sample  was  recontacted  to  ensure 
that  they  were  in  fact  interviewed. 

Portuguese  Interviews 

Lowell  has  a  substantial  number  of  Portuguese  residents, 
cases  where  the  respondent  was  not  fluent  in  English,  the 
interview  and  respondent  letter  were  translated  into  Portuguese 
and  interviews  were  conducted  in  Portuguese  by  three  Portuguese 
interviewers.     107  interviews  were  conducted  in  Portuguese. 
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Table  3-1 
Lowell  II  Field  Results 


1.  Household  Sample  199 

2.  Non-samples   (not  dwelling  or  vacant)  12 

3.  Total  Eligible  Households  187 

4.  Households  -  #  Adults  Not  Ascertained  8 
Refusal  (5) 
Limit                                      -  (3) 

5.  Households  -  #  Adults  Known  179 

6.  #  Known  Adults  in  Household  363 

7.  Average  #  Adults  in  Household  2.03 

8.  #  Known  Adults  in  Household  363 

9.  Average  x  Non-interviewed  Households             .    .  16 

10.  Total  Eligible  Sample  379 

11.  Interviews  Taken      '•                          '.  301 

12.  Response  Rate  79.4% 
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Section  4 

Description  of  the  Study  Populations 
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In  this  section  we  summarize  sociodemographic  and  behavioral 
characteristics  of  the  study  population.     The  total  sample 
consisted  of  lf043  adults   (in  681  households),  of  which  680  were 
interviewed  in  February-April  of  1983  and  363  were  interviewed 
from  June  to  August,  1983. 

A  correlation  coefficient  of  exposure  and  age  did  not  reveal 
a  significant  correlation   (Table  4-1) .    Mean  exposure  levels  were 
compared  for  other  sociodemographic  and  behavioral/occupational 
subgroups  of  the  study  population  using  analysis  of  variance 
tests   (Tables  4-2  and  4-3).     Nor  were  there  significant  exposure 
differences  for  members  of  the  study  population  by  sex, 
employment  status,   income,  current  smoking  or  number  of  daily 
alcoholic  drinks.     Mean  exposures  of  most  occupational  subgroups 
were  similar  except  for  those  exposed  to  smoke,   fumes  and  vapors 
and  those  exposed  to  lead.     In  each  case,  the  occupat ionally 
exposed  groups  had  lower  mean  exposures  to  the  emissions  from  the 
two  neighborhood  facilities. 

The  most  striking  association  with  exposure  was  the  language 
in  which  the  interview  was  conducted.     Portuguese  speaking 
adults,  constituting  15%  of  the  sample,  had  a  mean  exposure  level 
twice  that  of  the  rest  of  the  sample,   reflecting  a  geographic 
concentration  in  one  particular  area.     Separated  and  divorced  had 
somewhat  lower  exposures,  as  did  those  who  identified  themselves 
as  non-whites  or  Hispanics,  compared  to  whites.     Those  with  8th 
grade  education  or  less  and  a  small  number  of  college  graduates 
had  higher  mean  exposures.     While  there  were  some  differences 
according  to  number  of  adults  in  the  household,  these  differences 
were  not  large.     Multi-unit  houses  were  also  in  areas  of  higher  . 
exposure. 

There  were  also  some  differences  in  exposures  according  to 
whether  a  person  had  smoked,  with  lifelong  non-smokers  having 
higher  exposures;  and  those  who  drank  most  frequently  also  had 
higher  mean  exposures. 

The  overall  picture,  then,  shows  higher  mean  exposures  for 
Portuguese  speaking  residents,  frequent  drinkers,  non-smokers, 
currently  married  adults,  and  those  occupying  multi-unit 
dwellings.     Those  who  reported  workplace  exposures  to  either 
smoke,   fumes  or  vapors,  or  lead  also  had  lower  mean  exposures  to 
the  factory  emissions.     Since  some  of  the  differences  in  mean 
exposure  involve  factors  that  could  also  be  related  to  health 
outcomes,  the  need  for  statistical  control  of  these  potential 
confounders  in  the  analysis  was  suggested.     The  results  of  both 
univariate  and  multivariate  analyses  will  be  found  in  the 
following  sections. 
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Table  4-1 

Description  of  Study  Population 
Age  and  Exposure 


Adults,  ages  18+: 

correlation  coefficient  for  age  and  exposure  =  .03997, 

p  =  .1990 
n  =  1043 

Children,  ages  0-17: 

correlation  coefficient  =  -.011, 

p  =  .77 
n  =  619 
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Table  4-2 


Description  of  Study  Population 
Demographic  Variables 


N 


Mean  Exposure 


P* 


Sex 


Males 
Females 


482 
561 


49.28 
54.02 


ns 


Marital  Status 
Marr  ied 
Widowed 
Separated 
Divorced 
Never  Married 


0196 


592 
81 
39 
'  65 
263 


56.22 
56.64 
31.47 
39.84 
46.51 


Ethnicity 

White  959 

Black  14 

Hispanic  53 

American  Indian  4 

Asian  13 

Educat  ion 

8th  grade  or  less  ■  277 

1-3  yrs  high  school  23  9 

high  school  graduate  331 

1-3  yrs  college  •  120 

college  graduate  54 

graduate  education  17 

Family  Income 

-  5,000  7  3 

5*000-10,000  182 
10,000-15,000                    ..'  -212 

15,000-20,000  117 

20,000-25,000  155 

25,000-30,000  86 

30,000+  85 


0317 


53.69 
28.52 
30.78 
37.71 
29.44 


7.3.08 
41.30 
41.49 
45.25 
74.13 
31.29 


41.86 
47.19 
46.85 
52.65 
54.40 
41.80 
56.07 


0001 


ns 


Language 

English 
Portuguese 
Spanish 
Other 


811 

153 
26 
3 


45.67 
86.16 
31.09 
61 .52 


0001 


Currently  Working 
Yes 
No 


629 
414 


53.61 
49.10 


ns 
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N 


Mean  Exposure 


Unemployment 

unemployed 

laid-off 

retired 

medical  leave 

disabled 

homemaker 

student 


ns 


56 
50 

111 
10 
45 

118 
14 


42.33 
49.35 
53.77 
31.88 
64.44 
39.92 
43.23 


Number  of  adults  in  house 

1  165 

2  516 

3  229 

4  87 

5  '  42 

6  4 


0439 


44.46 
53.21 
50.53 
68.03 
41.04 
10.41 


Number  of  units  in  house 
single  family  house 
2  or  3  family  house 
more  than  3  units 


936 
90 
17 


46.50 
103.95 
68.98 


0001 


*One-way  analysis  of  variance;  ns  means  p 


05 
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Table  4-3 

Smoking,  Drinking  and  Occupational  Exposures 

N      Mean  Exposure 


Current  smoker 
yes 
no 


413 
180 


47.19 
43.86 


ns 


Ever  smoker 
yes 
no 

Drinking  frequency/mo. 
non-dr  inkers 

I-  5/mo . 
6-10/mo . 

II-  20/mo . 
21+/mo . 

Number  of  daily  drinks 
0 

1-2 
3-6 
7  + 

Occupational  Exposures: 
Ever  exposed  to 

Smoke,  fumes,  vapors 
yes 
no 

Pesticides  or  herbicides 
yes 
no 

Irritants  to  eyes  or  nose 
yes 
no 

Asbestos 
yes 
no 

Beryllium 
yes 
no 

Radiat  ion 
yes 
no 


595 
448 


337 

309 
114 
89 
187 


334 
338 
269 
91 


375 
617 


47 

935 


236 
760 


75 
886 


6 

910 


44 

893 


46.16 
59.35 


50.00 

46.27 
42.62 
48.74 
71.62 


49.98 
57.68 
46.51 
54.78 


0008 


0001 


43.85 
56.32 


41.72 
52.06 


52.55 
51.57 


41.62 
52.73 


28.28 
51.14 


52.83 
49.90 


ns 


0026 


ns 


ns 


ns 


ns 


ns 
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N        Mean  Exposure  p 


* 


Sandblasting,  silica, 
rockcrushing ,  rockdr illing , 

talc  ns 
yes  93  55.40 

no  895  64.37 

Solvents/degreasers ,  such  as 

perc  or  trichlor  ns 
yes  177  48.47 

no  796  52.67 

Lead  .0550 
yes  57  35.82 

no  924  52.23 

Mercury,  Cadmium,  Arsenic  ns 
yes  25  35.32 

no  941  52.48 


^One-way  analysis  of  variance;  ns ,  p  .05. 
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Section  5 
Findings:  Adults 
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Univariate  Comparisons 


Table  5-1  compares  ^nean  exposure  levels  for  those  with  and 
without  self-reported  symptoms  within  the  previous  6  months,  and 
also  compares  those  with  and  without  disease  conditions  about 
which  the  respondent  was  told  by  his/her  doctor  or  other  health 
care  provider.    A  t-test  was  used  to  estimate  the  role  played  by 
chance  in  any  differences.     The  data  was  analyzed  separately  for 
WAVE  1   (February-April) ,  WAVE  2   (June-August)   and  total   (WAVE  1 
and  WAVE  2)  data  sets,  because  there  were  differences  in 
emissions  during  the  two  periods   (see  Section  2) ,  as  well  as 
seasonality  differences   (winter  versus  summer) . 

Table  5-1  summarizes  the  significant  differences  for  these 
three  data  sets.     Mean  exposures  to  the  factory  emissions  were 
significantly  higher  for  those  reporting  eye  and  nose  irritation 
in  both  the  entire  sample  and  WAVE  1  respondents,  as  well  as  for 
kidney  problems   (told  by  doctor)   in  WAVE  1.     By  contrast,  no 
conditions  had  significantly  higher  mean  exposures  on  WAVE  2.  A 
variety  of  complaints  had  lower  exposures  on  all  three  data  sets 
(see  Table  5-1) .     Most  of  these  negative  associations  disappeared 
after  adjusting  for  confounding   (see  below) .     Analyses  accounting 
for  within  household  correlation   (weighted  t-tests)   are  presented 
in  Table  5-2. 

Control  of  EQtential  Confounding,  by  ■  Multivariate.  Analysis 

Using  the  technique  of  multiple  logistic  regression,  we 
controlled  for  the  following  characteristics  of  the  population: 
sex,  age,  marital  status,  ethnicity,  education,  number  of  daily 
drinks,  current  and  former  smoking.,  language  of  -  respondent 
interview  WAVE  and  exposure  estimate  for  the  household.     WAVE  can 
be  taken  as  a  surrogate  for  season   (WAVE  1  =  winter,  WAVE  2  = 
summer) .     Odds  ratios  were  calculated  over  an  exposure  span 
comprising  values  in  the  10th  percentile  versus  the  90th 
percentile,  a  range  of  118  exposure  units.     Because  of  lower 
exposures  in  WAVE  1,  odds  ratios  were  calculated  comparing 
exposure  23  with  exposure  73  for  those  respondents  when 
considered  separately.     Separate  regressions  were  done  for  WAVE 
1,  WAVE  2  and  the  total   (WAVE  1  and  WAVE  2).     For  the  total 
sample,  WAVE  was  used     as  a  regression  variable. 

Tables  5-3,   5-4,   5-5,  and  5-6  present  the  results.  After 
adjusting  for  possible  confounders,  WAVE  1   (winter  interview) 
subjects  showed  exposure-associated  symptoms  and  medical 
histories  associated  with  eye  and  nose  irritation,  nausea  and/or 
vomiting,  diarrhea  and  constipation,  colored  urine,  history  of 
kidney  problems,  dizziness,  and  recent  visit  to  a  doctor.  Both 
diarrhea/constipation   (borderline  at  p  =  .06)   and  kidney  problems 
are  associated  with  exposure  in  WAVE  2   (summer)   respondents  as 
well.     When  the  whole  sample  is  considered,  diarrhea/constipation 
and  kidney  problems  are  still  associated  with  exposure,  as  is 
wheezing  and  tightness  in  the  chest.     The  failure  of  the  latter 
variable  to  attain  significance  in  either  of  WAVE  1  or  WAVE  2 
(the  two  component  parts  of  the  total  sample)    is  undoubtedly  a 


26 


HOUSEHOLD  INFORMATION 


Gla.     INTERVIEWER  CHECK  (FROM  COVERSHEET,  COLUMN  G) 

HAS  THE  HOUSEHOLD  DATA  BEEN  GIVEN  BY  ANOTHER  ADULT?     (i.e.   IS  THERE  A  s/ 
IN  COLUMN  G?) 

1  [   ]        YES      (SKIP  TO  PAGE  29,  HI) 

9:60 

2  [   ]         NO        (ENTER  CHECK  IN  COLUMN  G  AND  GO  TO  G2) 


CODER:     K1-K3  : 61-63 


DUPLICATE     : 1-13 
0_  \_  :14-15 

G2.       [ASK  IF  PHONE;   FILL  OUT  BY  OBSERVATION  IF  IN  PERSON]   Do  you  live  in  a 

single  family  house,  a  two  or  three  family  home,  an  apartment  or  flat,  a 
mobi le  home  ,  or  what? 

1  [  ]  HOUSE 

2  [  J  TWO  OR  THREE  FAMILY  HOME 

3  (  ]  APARTMENT  OR  FLAT  (A  OR..MORE  UNITS  IN  BUILDING)  :16 

4  [  ]  MOBILE  HOME 

[  ]  OTHER:  (SPECIFY)  

G3.       Do  (you/members  of . your  household]  drink,  only  tap  water,  only  water  you  . 
buy  or  bring  home  in  bottles,  or  both  tap  water  and  other  water? 

1  [    ]     ONLY  TAP  WATER        (SKIP  TO  G4) 

2  [    ]     ONLY  OTHER  WATER  YOU  BUY  OR  BRING  HOME  :1/ 

3  [   ]     BOTH  TAP  WATER  AND  OTHER  WATER 


G3a.     Why  do  you  not  just  drink,  tap  water? 


:18 
:19 


-  27  - 


10:20 


21 


23 


G4.       Since  living  in  your  present  home,  have  you  had  any  dogs? 

1  [   ]  YES 

2  (   ]     NO  (SKIP  TO  HI) 

G5.      Have  you  had  any  dogs  die  since  living  there? 

1  [   ]  YES 

2  (   ]     NO  (SKIP  TO  HI) 


G5a.     How  many? 
22  NUMBER 


G6.       Did  [any  of  them/your  dog]  die  of  an  illness,  other  than  old  age  or  an 
accident? 


1  [   ]  YES 

2  [    ]     NO     (SKIP  TO  HI) 

G7.       What  kind  of  illness/illnesses?   [IF  MORE  THAN  3,  RECORD  3  MOST  RECENT] 

1.  2.    3.   


1  I  I 

G8a.     I.  When  did  that  2.  When  did  that  3.     When  did  that 
occur?                                        occur?  occur? 

YEAR  YEAR  YEAR 


24-32 
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Table  5-1  (cont'd.) 
WAVE  1  £litu££t£  Qnly 
Outcome  *  N        Mean  Exposure  p-value 


Shortness  of  breath 

+ 

38 

106 

.53 

.05 

254 

127 

.12 

Irregular  heartbeat 

+ 

34 

103 

.94 

.02 

— 

257 

127 

.58 

Colored  urine 

+ 

10 

94 

.56 

.04 

282 

125 

.71 

Digestive  problems 

+ 

57 

106 

.20 

.008 

236  . 

128 

.82 

Headaches 

+ 

30  . 

103 

.23 

.03 

263 

126 

.84 

Cancer 

+ 

12 

91 

.80 

.02 

281 

125 

.81 

*  +  =  symptom  reported 
-  =  symptom  not  reported 

**t-test,  two-tailed 
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Table  5-3 
Association  with  Exposure 
Multiple  Logistic  Regression 
WAVE  1  Subjects  Only  (N=680) 


Coefficient  of 
exposure  variable  Adjusted* 
(standard  error,  s.e.)  p        Odds  Radio 


Nausea,  vomiting 

.013 

( 

.005) 

.01 

1, 

.9 

Diarrhea,  constipation 

.011 

( 

.004) 

.01 

1, 

.7 

Eyes,  nose  irritation 

.010 

( 

.005) 

.04 

1, 

.6 

Colored  urine 

.017 

( 

.007) 

.02 

2. 

.4 

Kidney  problems 

.015 

(■ 

.006) 

.01 

2. 

.1 

Di  zziness 

.010 

(• 

.005) 

.03 

1. 

.7 

Seen  doctor 

.009 

(■ 

.004) 

.04 

1. 

.6 

♦Extremes  of  exposure  variable  7,  89.  Odds  ratio  based  on 
comparing  exposure  =  73  with  exposure  =  23  (90th  and  10th 
percentiles  for  WAVE  1  sample) . 


Table  5-4 
Association  with  Exposure 
Multiple  Logistic  Regression 
WAVE  2  Subjects  Only  (N=363) 


Coefficient  of 
exposure  variable 
(standard  error,  s.e.) 


Diarrhea,  constipation  .004 
Kidney  problems  .006 


( .002) 
(.003) 


.06 
.05 


Adjusted* 
Odds  Ratio 


1.4 
2.0 


♦Extremes  of  exposure  variable  7,   363.     Odds  ratio  based  on 
comparing  exposure  =  127  with  exposure  =  9. 


Table  5-5 
Association  with  Exposure 
Multiple  Logistic  Regression 
Entire  Sample  (N=1043) 


Coefficient  of 
exposure  variable  Adjusted* 
(standard  error,  s.e.)  p        Odds  Ratio 


Diarrhea,  constipation  .004         (.001)  .01  1.60 

Kidney  problems  .006         (.002)  .01  2.03 

Wheezing,  tight  chest  .004         (.002)  .04  1.60 


♦Extremes  of  exposure  variable  7,363.     Odds  ratio  based  on 
comparing  exposure  =  127  with  exposure  =  9. 
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Table  5-6 
Association  with  WAVE* 
Multiple  Logistic  Regression 
Entire  Sample  (N=1043) 

Coefficient  of 
WAVE  Variable**  Adjusted*** 


\  o  LallUd  L  U 

C  i  L  U  L  /      O  •  t:  •  ) 

\J\J  Li  o 

Jau  L  1  U 

Cough 

.533 

(.217) 

.01 

1.7 

Shortness  of  breath 

.769 

( .209) 

.0002 

2.2 

Chest  pains 

.542 

( .222) 

.01 

1.7 

Anemia 

-.512 

(.214) 

.02 

0.58 

Acne 

1.106 

(.395) 

.005 

3.0 

Fatigued,  tired 

.506 

(.167) 

.003 

1.6 

Di  zziness 

.443 

(.212) 

.04 

1.6 

Nervousness 

.716 

(.173) 

.0001 

2.0 

*Ethnicity  not  included,  in  regression. 

**A  negative  coefficient  for  this  variable  indicates  a  higher 
prevalence  in  the  WAVE  2  sample  as  compared  to  the  control. 

***Based  on  comparing  exposure  =  127  with  exposure  =  9. 
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Table  5-7 


Summary  of  Relationships  of  Health  Outcome  Variables 
to  Exposure  and  Season   (Tables  5-3  to  5-6) 

Associated  with  exposure  in  both  seasons   (Tables  5-3  to  5-6): 

Diarrhea/constipat  ion 
History  of  kidney  problems 

Wheezing/tight  chest   (significant  in  entire  sample,  positive 
coefficient  in  both  sub-samples) 

Associated  with  exposure  in  winter  only  and  unrelated  to  season 
(Tables  5-3  and  5-6): 

Eyes,  nose  irritation 
Nausea/vomit ing 
Colored  urine 
Recent  visit  to  doctor  - 

Associated  with  season  only  (data  not  shown): 

Acne 

Nervousness 
Anemia 

Swollen  glands 

Associated  with  season  only  when  exposure  not  also  a  variable 
(data  not  shown): 

Unusual  fatigue/tiredness  . 
Di  zziness 

Shortness  of  breath 
Persistent  cough 
Chest  pains 
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-   Section  6 
Findings:     Child  Health 
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UnlxaLXtte  Camparis qqs. 


Tables  6-1  and  6-2  show  the  mean  exposures  for  children  in 
respondents'  households  with  and  without  various  acute  and 
chronic  conditions.     The  information  was  supplied  by  the  most 
knowledgeable  adult,  usually  the  mother.     Questions  concerned 
childhood  illnesses  and  conditions  and  were  not  the  same  as  the 
adult  questions   (see  Appendix  2) . 

The  only  significant  differences  in  mean  exposure  were  for 
two  children  who  were  reported  to  be  unable  to  attend  school 
regularly  (Table  6-2) .     Although  the  differences  in  mean  exposure 
values  between  these  two  children  and  others  was  highly 
significant,  the  small  number  leaves  the  meaning  of  this  result 
open  to  question. 

Control  qJl  Cj2nfj2UDd£I£ 

Multiple  logistic  regression  was  used  to  control  for  a 
variety  of  background  variables  as  in  the  adult  analysis.  The 
control  variables  were  marital  status  of  the  mother  (currently 
married  or  not),  mother's  education,  mother's  workplace  exposure, 
current  smoker  in  house   (yes/no),  type  of  house,  number  of 
persons  in  the  family,  sex  of  child,  age  of  child,  language  of 
interview,  ethnicity,  drinking  habits  of  mother,  for  the  acute 
conditions  of  pre-school  children  whether  they  attended  group 
day  care  or  not,  and  season   (WAVE  1/WAVE  2). 

After  adjustment  for  confounding,  a  history  of  frequent 
earaches   (more  than  2x/2months)  was  associated  with  exposure  in 
pre-school  children   (Table  6-3)  when  the  whole  sample  was 
considered.     The  odds  ratio  was  9.30.     When  the  winter   (WAVE  1). 
subjects  were  looked  at  separately,  the  association  was  still 
positive  but  failed  to  reach  significance   (p  =  .09),  a  reflection 
of  reduced  sample  size.     School-age  children  actually  showed  a 
significant  negative  association  of  earaches  with  exposure  in  the 
winter  interviews   (Table  6-4) ,  although  when  the  entire  sample 
was  considered,  the  association  was  positive  and  not  significant. 
There  is  no  obvious  explanation  for  this  in  terms  of  the 
hypothesis  being  tested.     Earaches  were  also  more  prevalent  in 
the  winter  in  the  pre-school  population,  although  the  winter- 
summer  variable  was  of  borderline  statistical  significance   (p  = 
seasonal  effect  was  not  present. 

For  the  sample  taken  as  a  whole   (both  seasons  combined) , 
there  were  no  other  significant  associations  with  exposure. 
However,  among  school-age  children,  frequent  colds  in  the  winter- 
time were  associated  with  exposure   (Table  6-4) .     None  of  the 
chronic  conditions  were  significantly  associated  with  exposure 
after  controlling  for  confounding. 

Thus,  the  only  child  health  outcomes  associated  with  the 
factory  emissions  were  more  frequent  earaches  in  pre-school 
children  and  more  frequent  winter-time  colds  in  school-age 
children . 


Table  6-1 

Acute  Outcomes:     Univariate  Comparisons 

N        Mean  Exposure 


Children  0-5  yrs. 
Earaches,  2x/2mos 

Sore  throats, 
2x/2mos . 

Frequent  colds 
past  year 

Children,  6-17  yrs. 

Earaches,  2x/2mos 


Sore  throats, 
2x/ 2mos . 

Frequent  colds 
past  year 


p-value* 


20  65.17 

215  41.08 

17  <  39.16 

218  43.44 

73  38.78 

162  45.09 


20  46.05 

394  46.14 

54  39.77 

360  47.09 

78  52.12 

334  44.53 


ns 


ns 


ns 


ns 


ns 


ns 


♦Weighted  t-test,  two-tailed 
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Table  6-2 

Chronic  Diseases  and  Conditions:     Univariate  Comparisons 


N        Mean  Exposure  p-value* 


Epilepsy 

+ 

"7 

/ 

A  0 
4^ 

"7  A 
,  1  4 

ns 

611 

46 

.16 

Asthma 

+ 

39 

45, 

.66 

ns 

- 

579 

46, 

.18 

Bronchi t  is , 

+ 

J  1 

4  -5  , 

A  £ 
.  4  0 

ns 

3x  in  1  yr . 

580 

46, 

.51 

Developmental 

+ 

JO 

a  n 

4u  , 

ns 

disorders 

554 

47, 

.01 

Diagnosed  as  having 

+ 

A  £ 
4  D 

A  ~l 

4  /  . 

t  n 

ns 

bone,  blood,   lung,  skin, 

556 

45, 

.67 

glandular  or  other 

problems  that  are  not 

common  childhood  diseases 

Birth  defect 

+ 

22 

51. 

,25 

ns 

595 

45. 

.91 

Ability  to  go  to 

+ 

2 

159. 

,18 

.0001 

school  regularly 

614 

45. 

,81 

Condition  which 

+ 

10 

35. 

,98 

ns 

limits  activity 

603-  - 

•  46. 

,22  : 

♦Weighted  t-test,  two-tailed 
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Table  6-3 


Multiple  Logistic  regression  -  Child  Health 
Association  with  Exposure 

adjusted 
odds 

Acute  Outcome        Coeff.  of  Exp.  Variable        (s.e.)  p-value  ratio* 


Children,  0-5  yrs. 
earaches 
sore  throat 
frequent  colds 


0189 
0066 

0039 


006 
012 
004 


.0025 
ns 

ns 


9.30 


Children,   6-17  yrs. 
earaches 
sore  throat 
frequent  colds 

CJuiQDic  CoodlticQs 

Children,   0-17  yrs. 
epilepsy 
asthma 
bronchitis 

developmental  disorders 
bone,  blood,  etc. 
birth  defect 
condition  limiting 
activity  •  < 


0019 
0046 
0035 


0080 
0041 
0031 
0059 
0004 
0016 


0067 
0047 
0035 


0138 
0049 
0058 
0049 
0042 
0056 

0134 


ns 
ns 
ns 


ns 
ns 
ns 
ns 
ns 
ns 

ns 


-.0146 

*Odds  ratio  based  on  comparing  exposure  =  127  to  exposure  =  9. 


38 


Table  6-4 


Acute  Outcome 


Multiple  Logistic  Regression  -  Child  Health 
Association  with  Exposure 


WAVE  1   (winter)   Subjects  Only 

adjusted 
odds 

Coeff.  of  Exp.  Variable        (s.e.)  p-value  ratio* 


Children,   0-5  yrs . 

ea  raches 
sore  throats 
frequent  colds 

Children,   6-17  yrs 
ea  raches 
sore  throats 
frequent  colds 


0253 
0066 
0157 


0964 
0034 
0207 


(  .0150) 
( .0213) 
( .0101) 


( .0447) 
( .0108) 
(  .0089) 


09 
75 
11 


03 
74 
02 


.09 
1.65 


Children,   0-5  yrs. 
earaches 
sore  throats 
frequent  colds 

Children,  6-17  yrs 
earaches 
sore  throats 
frequent  colds 


WAVE  2   (summer)   Subjects  Only 

sample  size  too  small  for  multiple  regression 


.0042 
.0133 
.0011 


(  .0084) 
( .0077) 
( .0044) 


.61 
.08 
.79 


*Odds  ratio  compares  exposure  =  23  to  exposure  =  73. 
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Section  7 
Findings:     Reproductive  Outcome 
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A  variety  of  reproductive  outcomes  with  possible 
relationship  to  the  factory  emissions  were  examined.  These 
included  a  history  of  ever  being  pregnant;  history  of 
hysterectomy;  history  of  spontaneous  abortion  ("miscarriage"); 
history  of  stillbirth;  history  of  low  birthweight  child;  history 
of  menopause;  and  history  of  premature  infant. 

The  univariate  analyses   (Tables  7-1  to  7-4)   show  a 
borderline  higher  mean  exposure  level  for  those  women  reporting 
that  they  were  never  pregnant   (p  =  .06)    (Table  7-1) .     For  those 
women  who  did  become  pregnant,  those  who  reported  they  gave  birth 
to  at  least  one  premature  infant  had  significantly  lower  mean 
exposure  levels/   running  counter  to  the  hypothesis.     When  the  two 
interview  samples  were  looked  at  separately   (Tables  7-2  and  7-3) , 
analysis  showed  that  women  with  hysterectomies  in  the  high 
exposure  area   (WAVE  2  sample)   had  higher  mean  exposures  than 
those  who  did  not.     Of  women  who  were  pregnant,  there  is  a 
persistent  tendency  to  have  higher  mean  exposure  levels  for  women 
reporting  miscarriages  and  stillbirths  in  the  high  exposure  area, 
although  the  small  sample  sizes  do  not  allow  these  differences  to 
reach  statistical  significance.     There  is  no  apparent 
relationship  between  exposure  and  low  birthweight   (less  than 
2500gm) ,  or  with  exposure  and  birthweight  considered  as  a 
continuous  variable   (Table  7-4) . 

The  same  reproductive  outcomes  were  analyzed  with 
multivariate  methods  to  assess  the  impact  of  potential 
confounders   (Tables  7-5  and  7-6) .     Multiple  logistic  regression 
models  were  used  with  mother's  marital  status,  education, 
maternal  workplace  exposure,  maternal  smoking   (current  and 
former),  type  of  house,  number  of  adults  in  household,  maternal 
age,  sex  of  infant,  drinking  habits  of  mother,  ethnicity; 
language  of  interview  and  exposure  as  variables.     Again,  those 
with  higher  exposures  are  more  likely  to  have  never  been 
pregnant,  or  if  pregnant,  to  have  a  miscarriage.     No  effect  on 
birthweight  is  discernable. 

In  summary,  there  is  a  suggestion  that  higher  exposures  are 
related  to  miscarriage  or  history  of  no  pregnancy,  but  show  no 
association  -with  prematurity,  or  birthweight. 
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Table  7-1 


Univariate  Analysis:     Reproductive  Outcomes  by  Exposure 

All  Respondents 


Reproductive  Outcome 


Of  all  women 
ever  pregnant 

had  hysterectomy 

menopausal 

fertility  problem 

Of  women  who  have 
been  pregnant 

ever  miscarriage 
ever  stillbirth 
any  premature 


N      Mean  Exposure 


433 
136 

82 
479 

144 
339 

44 
512 


130 
300 

22 
386 

69 
336 


50.6 
64.9 

60.7 
52.5 

49.1 
52.3 

44.3 
54.0 


54.9 
48.9 

62.9 
48.2 

36.2 
52.1 


p-value 


06 


ns 


ns 


ns 


ns 


ns 


01 


*t-test,  two-tailed 
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Table  7-2 

Univariate  Analysis:     Reproductive  Outcomes  by  Exposure 
WAVE  1   (exposure  range  7  to  81) 
Reproductive  Outcome  N      Mean  Exposure  p-value* 


Of  all  women 

ever  pregnant                    +  308  22.9  ns 

-  91  24.5 

had  hysterectomy             +  57  20.3  ns 

-  337  23.8 

menopausal                         +  103  24.9  ns 

-  245  '  23.3 

fertility  problem            +  33  18.8  ns 

-  358  23.3 

Of  women  who  have 
been  pregnant 

ever  miscarriage              +  91  22.7  ns 

-  215  23.1 

ever  stillbirth               +  16  24.3  ns 

-  280  .22.5 

any  premature                    +  54  18.7  .  ns 

-  238  23.7 


*t-test,  two-tailed 
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Table  7-3 

Univariate  Analysis:     Reproductive  Outcomes  by  Exposure 
WAVE  2   (exposure  range  31  to  363) 
Reproductive  Outcome  N      Mean  Exposure  p-value* 


Of  all  women 

ever  pregnant                   +  125  118.8  .08 

-  45  146.6 

had  hysterectomy             +  25  152.7  .05 

-  142  120.6 

menopausal                        +  41.  109.9  ns 

-  94  128.1 

fertility  problem            +  11  120.8  ns 

-  154  125.2 

Of  women  who  have 
been  pregnant 

« 

ever  miscarriage              +  39  130.1  ns 

-  85  114.2 

ever  stillbirth               +  6  165.7  ns 

.  -  106  115.9 

any  premature                   +  15  99.2  ns 

-  98  121.0 

*t-test,  two-tailed 
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Table  7-4 

Univariate  Analysis:     Birth  Outcomes  by  Exposure 

Entire  Sample 

N      Mean  Exposure  p-value 

Low  birthweight  +  53  34.8  ns 

(less  than  2500gm  -        541  44.9 


WAVE  1   (exposure  range  7  to  89) 

Low  birthweight  +  44  20.3  ns 

(less  than  2500gm)  -         424  24.3 


WAVE  2   (exposure  range  31  to  363) 

Low  birthweight  +  9  105.6  ns 

(less  than  2500gm)  -         117  119.6 


Correlation  coefficient/  exposure  and  birthweight  (continuous 
variable)   =  .15,  p  =  .09 
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Table  7-5 

Multiple  Logistic  Regression  -  Reproductive  Outcomes 


Coefficient  for  exposure   (std.  error)  p-value 


Of  all  women 

ever  pregnant  -.004  (.002)  .03 

had  hysterectomy  .002  (.001)  ns 

menopausal  -.003  (.003)  ns 

fertility  problem  .000  (.003)  ns 

Of  women  who  have 
been  pregnant 

ever  miscarriage  .004-  (.002)  .02 

ever  stillbirth  .003  (.003)  ns 

any  premature  -.005  (.003)  ns 


Table  7-6 
Multiple  Regressions  -  Birth  Weight 

Multiple  Logistic  Regression:        Co-fiff..*.  Is^e^J  p-value 

Low  birthweight  -.006   (.006)  ns 

(less  than  2500gm) 

Multiple  Regression 

Birthweight 

(continuous  variable)  1.84   (.79)  .02 
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Section  8 
Discuss  ion 
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The  study  findings  suggest  that  there  is  a  positive 
association  between  exposure  to  the  factory  emissions  and  a 
number  of  health  outcomes  in  adults  and  children,  and  some 
reproductive  outcomes.     These  associations  could  not  be  explained 
by  variations  in  demographic  make-up,  occupational  experiences  or 
lifestyle  factors  in  the  exposed  population.    To  put  these 
findings  in  perspective,  they  must  be  viewed  in  the  context  of 
the  limitations  of  this  study  and  in  terms  of  the  possible 
sources  of  bias. 

The  most  serious  difficulty  faced  in  the  analysis  stemmed 
from  the  fact  that  the  health  survey  was  conducted  over  two 
periods,  five  months  apart.     The  second  interview  sample 
consisted  of  residents  much  closer  to  the  two  facilities  in 
question  and  contained  a  large  Portuguese  sub-population.  To 
account  for  any  differences  that  might  be  connected  with  the 
language  in  which  the  interview  was  conducted,  "language"  was 
included  as  a  variable  in  the  logistic  regressions.     While  the 
past  exposures  of  these  residents  was  high   (as  reflected  in  the 
computer  modeling) ,  enforcement  and  abatement  actions  undertaken 
by  DEQE  in  March,  April  and  May  resulted  in  a  substantial 
decrease  in  actual  exposure  at  the  time  of  the  survey.  This 
could  have  affected  responses  to  questions  about  acute  conditions 
in  adults  and  children,  but  should  not  have  affected  the 
reporting  of  chronic  conditions  or  reproductive  outcomes. 
Furthermore,  the  effect  on  the  acute  symptoms  would  be  to  reduce 
any  positive  associations  with  exposure   (because  of 
misclassif ication  error)  ,  not  to  introduce  any  spurious 
associations. 

The  time  difference  between  the  interview  WAVES  also 
introduced  a  seasonality  difference   (winter  versus  summer). 
Thus,  season  was  correlated  with  exposure,  introducing  a  serious 
potential  for  confounding.     Six  of  the  positive  associations  with 
exposure  in  adults   (diarrhea/constipation,  wheezing  and  tightness 
in  the  chest,  history  of  kidney  problems,  eye/nose  irritation, 
nausea/vomiting  and  recent  visit  to  a  doctor)   and  frequent 
earaches  in  pre-school  children  were  unaffectd  by  season  (see 
Sections  5  and  6>,  while  five  others=  (shortness  of  breath, 
persistent  cough,  chest  pains,  fatigue,  and  dizziness)   were  so 
seriously  confounded  by  season  as  to  prevent  a  determination 
whether  there  was  an  association  with  exposure. 

The  gastrointestinal  complaints,   respiratory  problems  and 
eye/nose  irritation  are  consistent  with  the  known  effects  of 
these  chemicals  at  levels  not  too  different  than  found  in  this 
community.     The  history  of  kidney  problems,  earaches  in  pre- 
schoolers, and  association  with  miscarriage  are  not  generally 
thought  to  be  typical  of  exposures  to  these  chemicals  (see 
Appendix  1) . 

Because  the  sample  size  was  modest  in  size,  this  study  could 
not  detect  small  risk   ratios   (see  "Power  Considerations," 
Section  2).     This  would  tend  to  make  associations  more  difficult 
to  detect.     On  the  other  hand,  while  a  number  of  statistically 
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significant  associations  were  found,  many  comparisons  were  made 
end,  therefore,  some  differences  due  solely  to  random  fluctuations 
might  be  expected.     To  offset  this,  more  conservative  two-tailed 
statistical  tests  were  used  in  place  of  one-tailed  tests  in 
reporting  p-values. 

With  regard  to  bias,  there  are  several  possible  sources.  In 
any  interview  administered  survey,  bias  introduced  by  the 
interviewer  must  be  considered.     The  quality  control  measures 
used  have  been  detailed  in  Section  3.    There  is  no  compelling 
reason  to  suggest  that  there  was  significant  interviewer  bias. 
Likewise,  the  excellent  response  rate   (79%)  does  not  suggest 
selection  bias  as  a  factor.     Pecall  bias,  a  serious  problem  in 
other  studies  where  knowledge  of  exposure  is  a  factor,  does  not 
seem  relevant  here  where  the  residents  were  generally  not  aware 
of  their  exposures  at  the  time  of  the  study.     No  indications  of 
the  purpose  of  the  study  were  made  in  the  interview  itself  (see 
Appendices  2  and  3). 

The  introduction  of  spurious  associations  by  correlation  of 
exposure  with  background   (confounding)   variables  has  already  been 
discussed  with  respect  to  language  and  seasonality.  Multiple 
logistic  regression  was  used  to  control  for  the  other  usual 
confounders  of  age,  race,  sex,   income/educat ion  and  smoking,  as 
well  as  some  less  usual  ones,  such  as  occupational  exposures  and 
drinking  habits. 

Thus,  the  revealed  associations  with  exposure  are  unlikely 
to  be  a  result  of  systematic  bias  and  are  consistent,   in  part, 
with  known  effects  of  the  contaminants  involved,  but  are  also 
present  in  a  setting  of  multiple  comparisons  and. seasonal 
confounding.     The  uncertainty  in  exposures  related  to  the 
abatement  activities  that  took  place  between  the  two  interview 
WAVES  would  not  have  introduced  any  spurious  associations. 


Section  S 
Conclus  ions 
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This  study  tested  the  hypothesis  that  adverse  health  and 
reproductive  outcomes  were  associated  with  exposure  to  the 
factory  emissions  described  in  Section  1.     There  was  in  fact  a 
statistically  significant  association  between  this  exposure  (as 
represented  by  a  computer  model  based  on  stack  emission 
parameters  and  meteorological  conditions)  and  gastrointestinal 
complaints   (diarrhea/constipation,  nausea/vomiting),  eye/nose 
irritation,  wheezing/tightness  in  the  chest,  history  of  kidney 
problems  and  recent  visit  to  a  doctor,  for  adults;  frequent 
earaches  in  pre-school  children  in  the  winter-time;  and  never 
being  pregnant  or  having  a  miscarriage.     A  variety  of  respiratory 
complaints,  fatigue,  and  dizziness  were  too  confounded  with 
seasonality  to  be  able  to  judge  wehther  there  was  an  association 
or  not. 

The  question  whether  these  associations  are  causal  or  not 
can  usefully  be  considered  in  terms  of  the  criteria  of  A. 
Bradford  Hill: 

Consistency:     Many  of  the  reported  symptoms 
(gastrointestinal,  mucous  membrane  irritation,  respiratory, 
kidney  disease)   are  consistent  with  those  reported  in 
occupational  settings  where  DMF,  xylene  and  toluene  are  used. 
There  is  no  comparable  information  on  exposures  to  pre-school 
children  or  pregnant/fertile  women. 

Temporal  Se.qu_e.nce.:     This  was  a  cross-sectional  study  which 
involved  the  simultaneous  measurement  of  exposure  and  outcome. 
Thus,  it  was  not  possible  to  know  the  temporal  order  in  most 
instances. 

Specificity:     The  associations  with  exposure  are  not  , 
specific  for  DMF,  xylene  and  toluene  and  could  be  caused  by  many 
other  agents  or  factors.  • 

Coherence  With  Other  Evidence:     The  associations  are  in 
general  agreement  with  animal  studies  on  these  chemicals.  While 
the  exposures  here  are  somewhat  lower  than  the  usual  occupational 
situation,  they  are  roughly  of  the  same  order  of  magnitude.  The 
Silresim  study  also  suggested  that  community  exposures  might 
produce  effects  at  levels  lower  than  might  be  expected  in 
occupational  settings. 

S_tX£ng£h  of.  Association :     The  magnitude  of  the  odds  ratios 
are  from  moderate   (1.5  to  3.0)   to  strong   (greater  than  3.0).  It 
is  unlikely  that  an  unknown  confounder  could  account  for  this. 

Biological  Gradient :     The  positive  associations  are  all  for 
exposures  taken  as  a  continuous  variable,  hence  show  a  biological 
gradient . 

Statistical  Significance:     The  use  of  tests  of  statistical 
significance  insures  that  the  observed  associations  are  unlikely 
to  be  a  result  of  chance  fluctuations  induced  by  random  sampling. 
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In  summary,  the  associations  of  acute  and  chronic  health 
problems  in  adults  and  children,  and  of  reproductive  disorders 
with  exposures  to  the  factory  emissions,  are  consistent  with  a 
causal  relationship.     No  single  study  can  establish  conclusively 
that  these  emissions  were  responsible  for  any  or  all  of  the 
observed  effects.     However,  the  weight  of  the  evidence  and  the 
potential  seriousness  of  the  health  impacts  confirms  that  the 
vigorous  enforcement  action  recommended  by  DPH  and  undertaken  by 
DEQE  was  appropriate.     These  results  also  suggest  the  need  for  a 
general  policy  covering  non-criteria  air-pollutants  in 
Massachusetts . 
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Appendix  1 

Health  Effects  of  DMF ,  Toluene  and  Xylene 
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DUE 


N-N-Dimethyl  formamide   (DMF)   is  a  colorless  liquid  that  is  a 
powerful  solvent  for  many  organic  compounds.     It  is  frequently 
used  in  operations  where  synthetic  fabrics  are  being  made,  such 
as  in  the  two  facilities  investigated  in  this  report. 

The  OSHA  standard  is  10  ppm.     8-hour  TWAs  roughly  five  to 
ten  times  levels  measured  in  the  vicinity  of  the  plants  in  this 
study . 

Inhalation  has  been  associated  with  gastrointestinal 
complaints,  colicky  abdominal  pain,  and,  at  high  levels,  liver 
damage.     Renal  damage  has  occurred  in  animal  studies. 
Occupat ionally-exposed  workers  complain  of  fatigue,  weakness  and 
eye  irritation.     There  is  facial  flushing  with  concurrent 
exposure  to  ethyl  alcohol  similar  to  the  effect  of  alcohol  and 
t r ichloroethylene .     DMF  is  mutagenic  in  some  Salmonella  assays, 
and  is  a  human  wbc  clastgen.     Bioassays  for  carcinogenicity  are 
negative  to  date. 

Xo-luene 

Toluene  is  a  widely  used  industrial  solvent.     It  causes 
irritation  of  the  eyes  and  respiratory  tract.     At  high  levels  it 
has  CNS  depressant  effects,  and  symptoms  of  weakness  and  fatigue 
have  been  reported  at  levels  of  100  ppm,  roughly  100  times  higher 
than  reported  in  the  high  exposure  areas  of  this  study.  High 
exposures  also  have  produced  a  variety  of  gastrointestinal 
complaints.     Liver  damage  and  diffuse  encephalapathy  have  been 
reported  in  chronic  "glue-sniffers."     Reproductive  studies  in 
animals-have  shown  low  birthweights ,  fetal"  wastage  and  cleft 
palate  deformities  at  relatively  high  levels.'    The  OSHA  standard 
is  200  ppm,   8-hour  TWA. 

Xylene 

Xylene  is  also  a  widely  used  industrial  solvent,  especially 
common  in  plastic  materials  fabrication.     The  OSHA  standard  is 
100  ppm.     Xylene  vapors  cause  eye,  nose  and  throat  irritation, 
and,  like  toluene,  can  cause  CNS  depression  at  higher  levels,  as 
well  as  gastrointestinal  complaints,  such  as  nausea  and  abdominal 
pain.     Minor  reversible  effects  on  liver  and  kidney  have  been 
reported . 
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APPENDIX  2 


QUESTIONNAIRE 


C165 

February-April,  1983 


FOR  OFFICE  USE 


1.  INTERVIEWER: 


TRANSFER  FROM  HOUSEHOLD  COVERSHEET: 
6.     CS  # 


2.     INTERVIEWER  # 


3.     INTERVIEW  MODE:   (    ]  FIELD 

(   J  PHONE 


4.     INTERVIEW  DATE: 


(MONTH)  (DAY) 

5.     INTERVIEW  LENGTH:   

(MINUTES) 


7. 


(ADDRESS) 


8.     ADULT  # 


OF 


9.  [   )   PROXY  INTERVIEW 

10.  RELATIONSHIP  OF  PROXY  TO  R: 


16-17 


LOWELL      HEALTH  STUDY 


Boston  University  School  of  Public  Health 
and  the 
Center  for  Survey  Research 
a  facility  of 
The  University  of  Massachusetts/ Boston 
and  the 

Joint  Center  for  Urban  Studies  of  M.I.T.  and  Harvard  University 


Confidential:     No  information  shall  be  presented  or  published  in  any  way  that 
would  identify  any  household  or  individual. 


INTRODUCTION:  a.       MENTION  CSR 

b.  SPONSORSHIP  -  Commonwealth  of  Massachusetts 

c.  PURPOSE  -  to  learn  more  about  the  health  of  people 

living  in  Lowell  -  and  about  things  in  their 
lives  that  may  affect  their  health. 

Before  we  begin,  there  are  a  few  points  I  need  to  cover. 

1.  I  want  to  assure  you  that  all  information  you  give  will  be  completely 
confidential  and  that  none  of  it  will  be  released  in  any  way  that 
would  permit  identification  of  you  or  your  family. 

2.  Your  participation  in  this  study  is,  of  course,  voluntary. 

3.  If  there  is  any  question  you  would  prefer  not  to  answer,  just  tell  me 
and  we  will  go  on  to  the  next  question. 


TIME  BEGUN: 


A.  HEALTH 


I  would  like  to  begin  with  some  questions  about  your  health. 

Al.      Compared  to  most  other  people  your  age,  is  your  health  better  than  most, 
about  the  same  as  most,  or  worse  than  most? 


i  r 

]  BETTER 

2  [ 

]     ABOUT  THE  SAME 

1:18 

3  [ 

]  WORSE 

Overall , 
poor? 

how  would  you  rate  your  health  -  excellent,  good,  fair,  or 

1  ( 

] -  EXCELLENT 

2  [ 

]  GOOD 

3  J 

]  FAIR 

:19 

4  [ 

]  POOR 

-  3  - 


A3.     I  am  going  to  read  a 
list  of  symptoms  that 
people  have.     If  I 
come  to  one  that  you 
have  had  in  the  past 
six  months,  let  me  lenow. 


A4, 


In  the  past  six  months 

have  you  had : 


NO  YES 


Has  this  happened  once  A5, 
or  twice,  three  or 
four  times,  or  five 
or  more  times? 


ONCE/ 
TWICE 


IF  YES , 
ASK  A4 
AND  A5 


THREE/  FIVE/ 
FOUR  MORE 


Did  you  see  a  doc 
tor  or  sooe  other 
health  care  provi 
der  about  the 
problem? 


YES 


NO 


1:20"  ~T  Jl 


a.  Wheezing  or 

tightness  in  your 
chest 


  b.  Chest  pain 

c.  Nausea  or 

—    vomiting 

  d.  Dizziness 


32 


34 


35 


37 


e.  Shortness  of 
breath 

In  the  past  six  months 
have  you  had: 

f.  Pins  and  needles  or 
numbness  in  your 
fingers  or  toes 


(21 

i 

121 

i 

(21 

I 

(21 

(21 


[11 — 

-MM 

[2] 

[3] 

HI 

[21 

[11 — 

-Ml] 

[21 

[31 

[1] 

[2] 

(11 — 

—Mil 

[2] 

(31 

(11 

[21 

[11 — 

[21 

[3] 

(11 

[2) 

[11 — 

-*U] 

[2] 

(31 

(11 

[2] 

or  blackouts 

h.  Swollen  glands 

i.  Diarrhea  or 
constipation 


47  -45 


j.  Rash  or  other  skin 
irritation 


-Hi] 


[21  [11  HU 

iSsjr 

[21  [11- 

[21  [11- 

I 

[21  [1]- 

1 

[21  [1]- 


+  U1 


-Mil 


12] 

[21 
[21 

[21 

[21 


[3] 

[31 
[31 

[31 

[3] 


[11 

U] 

[1] 
[1] 
[1] 


[21 

[21 
(21 

(2) 

[2] 


-  4  - 


A3.     Have  you  had  any 
of  these  other 
symptoms  in  the 
past  six  months? 


NO 


k.  Irritation  or  burning 
in  your  eyes  or  nose 

1.  A  cough  lasting 
two  weeks  or  more 

m.   Irregular  heart  beat 
or  thumping-pounding 
sensation  in  your 
chest,  not  due  to 
exercise 

n.  A  loss  of  at  least 

10  pounds  without  dieting 

o.  Always  feeling  tired 
or  fatigued 

p.  Nervousness 

q .  Acne 

r.  Unusual  color  urine 

s.  Extremely  easy  bruising 
or  unusual  bleeding 


T 

[2] 


YES 

IF  YES, 
ASK  A5 


[1] 
[11- 


[2] 

[1] 

i 

[2] 

[II- 

4 

'I1 

[11- 

12] 

[1]- 

*, 

11]- 

4- 

121 
1 

m- 

[2] 

[A4  A3.     Did  you  6ee  a 

OMITTED  doctor  or  some 

HERE]  other  health  care 

provider  about 
the  problem? 


YES 

NO 

[2] 

1:50-51 

>[i] 

[2] 

:52-53 

->[i] 

[2] 

:54-55 

+  U1 

[2] 

:  56-57 

(2] 

:58-59 

[2] 

:  60-61 

+ru 

[2] 

:62-63 

+ii] 

[2] 

.     : 64-65 

+[11 


[2] 


: 66-67 


A6.       In  the  past  six  months  have  you  seen  a  doctor  or  considered  seeing  a 
doctor  because  of  persistent  colds? 


[  ]  YES 
[   1  NO 


:68 


A7.       In  the  past  six  months  have  you  seen  a  doctor  or  considered  seeing  a 
doctor  because  of  headaches? 

1  I   ]  YES 

_  _  -  :69 

2  [  1     NO  ' 


-  5  - 


1-13 
14-15 


DUPLICATE 
1  2 


I  have  been  asking  about  symptoms  you  may  have  had  in  the  last  six  months. 
These  next  questions  are  about  health  problems  you  have  ever  had  in  your  life 


:16 

:17 

:18 

:19 

:20 

:21 

:22 

:23 

:24 

:25 

:26 


A8. 

a. 
b. 

c. 
d. 
e. 
f . 

g- 
h. 

i. 


Has  a  doctor  or  any  other  medical  person  eve r  told  you  that  you  have 

YES  NO 

Anemia  [1]  [2] 

Other  blood  problems  [1J  [2] 

Kidney  problems  [1]  (2) 

Lung  or  respiratory  problems  [1]  [2] 

Neurologic  or  nervous  system  problems  [1]  [2] 

Skin  disease  or  skin  allergy  [1]  [2] 

Diabetes  or  "sugar"  problems  [1]  [2] 

Hypertension  or  high  blood  pressure  [1]  (2] 

High  chloresterol  [1]  [2] 


Liver  problems  such  as  cirrhosis, 
hepatitis,  or  jaundice 


k.         Stomach  problems  or  digestive  disease 


[2] 
[2] 


27 


A9.       Has  a  doctor  or  any  other  medical  person  ever  told  you  that  you  have 
cancer? 

1  [   ]  YES 

2  [J     NO  (SKIP  TO  A10) 


28-29 


A9a.     What  kind  of  cancer  was  it? 

KIND  OF  CANCER 


30-31 


A9b.     In  what  year  did  that  happen? 

YEAR 


-  6  - 


A10.     lias  a  doctor  or  other  medical  person  ever  told  you  that  you  had  heart 
trouble,  such  as  a  heart  attack,  angina,  irregular  heart  beat,  or 
something  else? 

1  [   ]  YES 

2  [   ]     NO  (SKIP  TO  All) 

AlOa.  What  kind  of  heart  problem  were  you  told  you  had? 

TYPE  OF  HEART  PROBLEM 


2:32 


:33 
:34 


All.     In  the  past  six  months  have  you  had  a  health  symptom  or  problem  that  I 
haven't  mentioned  that  made  you  see  a  doctor  or  consider  seeing  a 
doctor? 

1  (   )  YES 

2  [   ]     NO  (SKIP  TO  A12)  ' 

Alia.  What  is  it?  (Any  others?) 


I, 


2. 


:35 


[LIST  ALL  REMAINING 
MENTIONS  HERE] 


3. 
4. 


Allb.  J, 

1'.     Has  this  happened 


once  or  twice,  three 
or  four  times ,  or 
five  or  more  times? 
{SYMPTOM  1] 

1  [    ]  ONCE  OR  TWICE 

2  [   ]  THREE  OR  FOUR 

TIMES 


Allc. 
1. 


3  [  ] 


FIVE  OR  MORE 
TIMES 


i 


Did  you  see  a  doctor 
or  some  other  health 
care  provider  about 
[SYMPTOM  1]? 


1 


(  J 
I  1 


YES 


NO 


i 


Has  this  happened 
once  or  twice,  three 
or  four  times,  or 
five  or  more  times? 
[SYMPTOM  2] 

1  [    ]     ONCE  OR  TWICE 

2  [   ]     THREE  OR  FOUR 

TIMES 


3     [  ] 


FIVE  OR  MORE 
TIMES 


I 


Did  you  see  a  doctor 
or  some  other  health 
care  provider  about 
[SYMPTOM  2]? 

1  [   ]  YES 

2  [    1  NO 


36 


39 


40 


43 


44 


47 


-  7  - 


A12. 


Since  June, 
reason? 


have  you  been  a  patient  In  the  hospital  overnight  for  any 


1  [   ]  YES 

2:48 

2  [   ]     NO  (SKIP  TO  AH) 

A13.    What  were  you  hospitalized  for? 

: 49-50   


: 51-52 


A1A.     In  the  last  two  months  have  you  seen  a  doctor  or  other  health  care 
provider  for  medical  care  or  advice  of  any  kind? 

1  [   J     YES  - 

:53 

2  [   ]     NO  (SKIP  TO  A16) 

A15.     What  was  the  reason  you  went  for  the  last  time?     (Anything  else?) 

: 54-55 


: 56-57 


Now  I  have  a  few  questions  about  smoking. 

A16.     Have  you  ever  smoked  cigarettes  regularly? 
1.         [   ]  YES 

:58 

2  (   ]     NO  (SKIP  TO  A23) 

A17.    At  what  age  did  you  start  smoking? 
: 59-60   AGE 

A18.     Do  you  smoke  now? 

1  {   ]  YES 

:61 

2  [   ]     NO  (SKIP  TO  A20) 


-  8  - 


Al9.     How  many  cigarettes  do  you  smoke  per  day  now? 

  PER  DAY    (SKIP  TO  A22) 


2:62-63 


A20.     At  what  age  did  you  stop  smoking? 

 AGE  : 64-65 

A21.    About  how  many  cigarettes  did  you  smoke  a  day  during  most  of  the  time 
while  you  were  a  6moker? 

PER  DAY     (SKIP  TO  A23)  : 66-67 


A22.     About  how  many  cigarettes  have  you  smoked  a  day  during  most  of  the  time 
since  you  started  to  smoke? 

PER  DAY 


A23.     Now,  a  few  questions  about  drinking  beer,  wine,  and  liquor.  Please 
think  back  over  the  past  month  and  tell  me  how  many  days  you  had  any 
wine,  beer  or  liquor? 

NUMBER  OF  DAYS 


A25.     Has  there  ever  been  a  time  when  you  felt  you  had  a  drinking  problem? 

1  [   ]  YES 

2  {   ]  NO 


A27.     How  tall  are  you? 

FEET  INCHES 


: 68-69 


:70-71 


00        [   ]     NO  DAYS     (SKIP  TO  A25) 

A24,     On  those  days,  when  you  had  anything  to  drink  about  how  many  beers  or 
glasses  of  wine  or  drinks  of  liquor  did  you  usually  have? 

NUMBER  : 7 2-7 3 


:74 


A26.     How  much  do  you  weigh  now? 

POUNDS  :  7 5-77 


:78-79 


-  9  - 


: 1 -13  DUPLICATE 
:14-15  _I_3-_ 

B.     OCCUPATION  HEALTH- INDIVIDUAL 

We  are  interested  in  your  present  Job  status. 

Bl.      Are  you  currently  working  at  a  Job  for  pay? 

1  [   )  YES 

:16 

2  (   ]     NO  (SKIP  TO  B3) 

B2.       Are  you  self  employed  or  are  you  employed  by  someone  else? 

1  (    )         SELF  EMPLOYED 

2  |    ]         SOMEONE  ELSE 

B2a.     What  sort  of  work  do  you  do  on  your  job  or  what  is  your  job  title? 

18-19 


20-21 


22 


B2b.     Tell  me  a  little  more  about  what  you  do  on  your  job? 


B2c.     What  kind  of  business  or  industry  is  that  in? 


B2d. .    [DON'T  ASK  IF  CLEAR,  BUT  MARK  ANSWER]  Where  do  you  do  this  work 
at  home  or  away  from  home? 

1  [    ]         AT  HOME 

2  [    ]         AWAY  FROM  HOME 


B2e.     In  what  year  did  you  start  working  there? 
23-24  YEAR      (SKIP  TO  B5) 


-  .0  - 


j$3.      Are  you  unemployed ,  lald-of  f ,  retired ,  on  medical  leave,  disabled ,  a^ 
honemaker,  student,  some  combination  of  these  or  something  el6e? 


1 
2 
3 
4 
5 
6 
7 
8 


UNEMPLOYED 

LAID-OFF 

RETIRED 


MEDICAL  LEAVE 


DISABLED 
A  HOMEMAKER 
STUDENT 

OTHER:  (SPECIFY) 


SKIP  TO  B5) 


3:25 


'►(SKIP  TO  B4) 


B3a.     Why  are  you  on  medical  leave? 


26 


B3b.     When  did  you  first  go  on  leave? 

  DATE    (GO  BACK  TO  B2)  :27-28 

B4.      Have  you  ever  done  any  work  for  pay.? 

1  [   ]  YES 

:29 

2  [   ]     NO  (SKIP  TO  PAGE  15,  B17) 


-  11  - 


B5. 


B6. 


B7. 


a.  Have  you  ever  had  a 
job  which  exposed  you 
to: 


b.  What  was  the  last 
year  you  had  a  Job 
which  exposed  you  to: 


Smoke,  Fuaes, 
or  Vapors 


2  [   ]  NO 


1  [  ]  YES 
7  [  J  DK 


  YEAR 

(SKIP  TO  B5e) 

[    J  STILL  IN  IT 


Pesticides 
or  Herbicides 


+  2  [    )  NO 


1  [   ]  YES 
7   [    ]  DK 

YEAR 


Things  that 
irritate  your 
eyes  or  nose 


42  [   ]  NO 


1  [  ]  YES 
7  (   ]  DK 


  YEAR 

(SKIP  TO  B7e) 


(SKIP  TO  B6e) 
(    J   STILL  IN  IT       [    ]   STILL  IN  IT 


In  your  present  job 
would  you  say  you  1  [  ] 

are  exposed  to  this  often, 
sometimes ,  or  rarely?  2  [  ] 


OFTEN 

SOMETIMES 

RARELY 


1  (    ]  OFTEN  1   [    ]  OFTEN 

2  (    J  SOMETIMES       2   [    J  SOMETIMES 


RARELY 


3  [    ]  RARELY 


3:30-41 


d.   Have  you  had  any  other 
jobs  which  exposed 
you  to; 


For  about  how  many 
years  total  did  you 
work  in  (another/a) 
job  or  jobs  where 
you  were  exposed  to: 


2  11  NO 
(SKIP  TO  B6) 

1   [   1  YES 


YEARS 


2  (   |  NO 
(SKIP  TO  B7) 

1   [    1  YES 


YEARS 


2  (   ]  NO 
(SKIP  TO  B8) 

1   [    )  YES 


YEARS 


f.  Over  that  time  would 

you  say  you  were  exposed 
to  this  often,  sometimes 
to  rarely? 


1  [    J  OFTEN 

2  [   J  SOMETIMES 

3  (   ]  RARELY 
(SKIP  TO  B6a) 


1  [   ]  OFTEN 

2  [    ]  SOMETIMES 

3  I    ]  RARELY 
(SKIP  TO  B7a) 


1  (    ]  OFTEN 

2  (    ]  SOMETIMES 

3  [    ]  RARELY 
(SKIP  TO  B8a) 


42-53 


-  1 2  - 


68. 


.sbesto6 


B9 . 


Beryllium 


BIO. 


Radiation 


Bll. 
Sandblasting , 
Silica, 

Rock  crushing. 
Drilling,  or  Talc 


(   1  NO 


'  (  ]  YES 
f  I   I  DK 


-y  2  [  ]  NO- 


1  [  )  YES 
7  [   ]  DK 


->2  [   ]  NO. 


1  [  ]  YES 
7  [   ]  DK 


+  2  [   ]  NO 
1  [   ]  YES 
7  [   ]  DK 


YEAR 


(SKIP  TO  B8e) 
1   STILL  IN  IT 


YEAR 


(SKIP  TO  B9e) 
[   ]  STILL  IN  IT 


  YEAR 

(SKIP  TO  BlOe) 

[    ]   STILL  IN  IT 


  YEAR 

(SKIP  TO  Bile) 

[   ]  STILL  IN  IT 


[    ]  OFTEN 
"   [    ]  SOMETIMES 
l  [    ]  RARELY 


1  [   ]  OFTEN 

2  [  ]  SOMETIMES 
2  [    ]  RARELY 


1  [    ]  OFTEN 

2  [  ]  SOMETIMES 
2  [   ]  RARELY 


1  [    ]  OFTEN 

2  [  J  SOMETIMES 
2  (    J  SOME 


3:54-69 


2 ■■■[   ]  NO 
(SKIP  TO  B9) 

.   [    ]  YES 


2  [   ]  NO 
(SKIP  TO  BIO) 

I  (   ]  YES 


2  [  .]  NO 
(SKIP  TO  Bll) 

1   (   J  YES 


2  1   ]  NO 
(SKIP  TO  B12) 

II   J  YES 


YEARS 


YEARS 


YEARS 


YEARS 


I   J  OFTEN 

2  [    ]  SOMETIMES 

[    )  RARELY 
(SKIP  TO  B9a) 


1  (   ]  OFTEN 

2  [   ]  SOMETIMES 

3  [   1  RARELY 
(SKIP  TO  BlOa) 


1  [   J  OFTEN 

2  [   ]  SOMETIMES 

3  [    J  RARELY 
(SKIP  TO  Blla) 


1  [    ]  OFTEN 

2  [   ]  SOMETIMES 

3  (   ]  RARELY 
(SKIP  TO  B12a) 


DUPLICATE 
1  4 


1-13 
14-15 


a.  Have  you  ever  had  a 
job  which  exposed  you 

to: 


b.  What  was  the  last 
year  you  had  a  job 
which  exposed  you  to: 


B12. 
Solvents  or 
Degreasers 
such  as  Perc 
or  Trichlor 


2  (   ]  NO  — 
1  [   ]  YES 
7  (  ]  DK 

YEAR 


(SKIP  TO  B12e) 
[    1   STILL  IN  IT 


B13. 


Lead 


4  2  [   ]  NO 


I   [   ]  YES 
7  [   ]  DK 

YEAR 


(SKIP  TO  B13e) 
[    ]   STILL  IN  IT 


B14. 

Other  metals 
such  as  Mercury, 
Cadmium , 
or  Arsenic 


■»2  [   ]  NO 
1  [   ]  YES 

7   I    1  DK 

YEAR 


(SKIP  TO  B14e) 
[    ]   STILL  IN  IT 


c.   In  your  present  job 

would  you  say  you  1   I  1 

are  exposed  to  this  often, 
sometimes ,  or  rarely?       2  [  ] 

3  [  ] 


OFTEN 

SOMETIMES 

RARELY 


1  [    1  OFTEN 

2  (    1  SOMETIMES 

3  [    ]  RARELY 


1  [    ]  OFTEN 

2  [    ]  SOMETIMES 

3  (    ]  RARELY 


3:32-43 


d.  Have  you  had  any  other 

jobs  which  exposed  2  [    )  NO 

you  to:  ( SKIP  TO  B13) 


For  about  how  many 
years  total  did  you 
work  in  (another/a) 
job  or  jobs  where 
you  were  exposed  to: 


1   [    ]  YES 


YEARS 


2  [   I  NO 
(SKIP  TO  B14) 

1   [    ]  YES 


YEARS 


2  [    ]  NO 
(SKIP  TO  B15) 

1   [    )  YES 


YEARS 


f.  Over  that  time  would 

you  say  you  were  exposed        1  [   ]  OFTEN 
to  this  often,  sometimes 
or  rarely?  2  [   )  SOME 

3   [    J   RARELY  3   (    ]  RARELY  3  [    ]  RARELY 

(SKIP  TO  B13a)     -  (SKIP  TO  B14a)  (SKIP  TO  B15) 


44-55  : 


1  [    J  OFTEN  1   (    1  OFTEN 

2  [    ]  SOME  2   [    ]  SOME 


"  14  - 


I   3.     Have  you  ever  had  a  job  which  included  doing  welding  or  soldering' 

1  ~ [   ]  YES 

2  [   J  NO 


4:56 


6.     Have  you  ever  had  a  job  where  you  used  vibrating  equipment  such  as  a 
jackhammer? 


I   ]  YES 

I    ]  NO 


:57 


17.     Do  you  have  any  hobbies  or  things  you  often  do  in  your  spare  time  which 
involve  contact  with  chemical  substances  like  paint  strippers,  glues, 
art  materials,  varnishes,  or  welding  materials? 


[  ]  YES 
(   1  NO 


:58 


-  15  - 


C.     BOOSING  -  I  HP  IV  IDC  AL 


4:59 


CI.       INTERVIEWER  CHECK  (FROM  COVERSHEET): 

HAS  ADULT  LISTING  BOX  BEEN  COMPLETED  BY  ANOTHER  ADULT  IN  THIS  HOUSEHOLD? 

[   ]       YES      (SKIP  TO  C2) 
I   ]  NO 

Cla.     You  told  me  there  (is/are)    adult(s)  living  in  your 

household.     I  need  to  list  aTTThe  people  age  18  or  older  living 
(here/there). 

GO  TO  COVERSHEET  AND  COMPLETE  COLUMNS  A-E.     THEN  ASK  Clb. 

Clb.     Are  there  any  adults  in  your  household  who  are  temporarily  away 
nUa  nn  a  Kusiness  trip),  or  any  boarders  whom  we  have  not 

[is, J   ( Students  living  away  from  home  at  school  should  not  be 

LISTED). 
(    1  NO 

[    ]     YES     (LIST  THE  ADDITIONAL  ADULTS) 

C2.       INTERVIEWER  CHECK  (FROM  COVERSHEET): 

[    ]       R  IS  1ST  INTERVIEW  FROM  HOUSEHOLD      (SKIP  TO  C3) 
[J       R  IS  NOT  1ST  INTERVIEW  FROM  HOUSEHOLD 

C2        We  are  interested  in  the  places  you  have  lived  since  1970.  Have 
£u  Uvea  in  the  same  home  as  [1st  INTERVIEWED]  since  1970? 

1  [J        YES     (SKIP  TO  Dl) 

2  (   ]  NO 


mimrr  livine  with  [1st  INTERVIEWED]? 
C2b.     In  what  year  did  you  first  start  living  witn  nou 

•60-61  YEAR     [ENTER  THIS  YEAR  IN  C4] 


C3. 


:62-63 


In  what  year  did  you  first  start  living  at  your  present  address? 
70        I   ]   1970  OR  BEFORE    (SKIP  TO  Di) 

YEAR  AFTER  1970-  > 


ENTER  THIS 
YEAR  IN  C4 


-  16  - 


DUPLICATE       : 1-13 
1_  3_  :J4-15 

C4.      We  are  interested  In  the  places  you  have  lived  between 

1970  and   _. 

( YEAJR  FROM  C2b  OR  C3] 


IF 

R  IS 

1ST  INTERVIEWEE,  WHEN  REACH  YEAR  ENTERED,  ASK 

"Is 

that 

when  you  moved  to  your  present  address?" 

IF 

R  IS 

NOT  1ST  INTERVIEWEE,  WHEN  REACH  YEAR  ENTERED,  ASK, 

"Is 

that 

when  you  started  living  with  [1ST  INTERVIEWED)?" 

( 

1  YES     (SKIP  TO  Dl) 

( 

]   NO       (CONTINUE  WITH  SECTION  C) 

C5.  In  what  city  or 
town  were  you 
living  in 
( YEAR) ? 


1970 


lat  city  or  town  did 
you  move  to  in. . . . 


e. 


f. 


h. 


[IF  NOT      C6.  What  was  your         C7.  In  what  year  did  you  move 


LOWELL, 
CONTINUE 
WITH  C7J 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


NOT  LOWELL 


LOWELL 


address  (in 
Lowell)?  [WHEN 
REACH  R's  PRESENT 
ADDRESS,  SKIP  TO  Dl ] 


from  there?  [WHEN  REACH  YEAR 
IN  C4  OR  IF  R  STILL  LIVING 
THERE,  SKIP  TO  Dl] 


a. 


YEAR 


b. 


e. 


[ USE  THIS  YEAR 
IN  C3b] 


[USE  THIS  YEAR 


:16-20 


21-25 


YEAR      IN  C4c] 


[USE  THIS  YEAR 


YEAR    IN  C4dJ 


[USE  THIS  YEAR 


26-30 


31-35 


YEAR    IN  C4e] 


[USE  THIS  YEAR 


YEAR    IN  C4f]. 


(USE  THIS  YEAR 


36-AU 


41-45 


YEAR     IN  C4g] 


USE  THIS  YEAR 


46-50 


YEAR     IN  C4h] 


NOT  LOWELL 


: b 1-55 


-  17  - 


D.     OPINION  -  INDIVIDUAL 


The  next  questions  are  about  the  air  and  water  in  your  neighborhood. 

Dl.       We  would  like  to  know  about  the  drinking  water  in  your  neighborhood. 
Have  you  ever  noticed  an  unusual  taste  or  smell  in  your  water? 

1  [   ]  YES 

5:56 

2  [   ]  NO 


57 


D2.       Have  you  ever  felt  ill  or  had  a  health  problem  you  believe  was  caused  by 

the  drinking  water  in  your  neighborhood? 

1  [   ]  YES 

2  I   ]  NO 

D3.      What  about  the  air  in  your  neighborhood  -  has  it  ever  had  an  unusual  or 
unpleasant  odor? 

1  [    ]     YES  RECORD  EXPLANATION  OR  DESCRIPTION 
58  IF  OFFERED.   (DO  NOT  PROBE) 

2  [    ]     NO       (SKIP  TO  D7)   


D4.       How  often  has  this  happened  -  has  it  happened    often t  occasionally ,  or 
only  once  or  twice? 

1  I   ]  OFTEN 

59  •  2  I   ]  OCCASIONALLY 

3  [   J     ONLY  ONCE  OR  TWICE 

D5.       Is  the  odor  very  strong,  somewhat  strong,  or  not  very  strong? 
1  (   ]     VERY  STRONG 

60  2[J     SOMEWHAT  STRONG 
3  [    ]     NOT  VERY  STRONG 


-  18  - 


D6.       Are  there  particular  weather  conditions  under  which  you  notice  this  odor 
more  often? 

1  (   ]  YES 

5:61 

2  [    ]     NO  (SKIP  TO  D7) 


D6a.     What  are  they? 

  :62 

  :63 

D7.       Have  you  ever  felt  ill  or  had  a  health  problem  that  you  believe  was 
caused  by  the  air  In  your  neighborhood? 

1  [   J  YES 

:64 

2  [  ]  NO 


-  19  - 


E.  BACKGROUND 


Now,  we  would  like  some  background  information  on  you. 
El.      What  is  the  month  and  year  of  your  birth? 
5:65-66    MONTH    YEAR 

E2.      Are  you  married ,  widowed ,  separated ,  divorced ,  or  have  you  never  been 
married? 

1  [  ]  MARRIED 

2  [  J  WIDOWED 

:67                        3  [  ]  SEPARATED  - 

4  [  ]  DIVORCED 

5  [  ]  NEVER  BEEN  MARRIED 

E3.      Which  of  these  best  describes  your  background  -  White ,  Black,  Hispanic , 
American  Indian,  or  Asian? 


:68 


69 


1 

( 

]  WHITE 

2 

I 

J  BLACK 

3 

I 

J  HISPANIC 

4 

I 

]     AMERICAN  INDIAN 

5 

( 

]  ASIAN 

What 

was 

the  highest  grade 

COLLEGE:    Did  you  graduate?] 


1 

( 

] 

8TH  GRADE  OR  LESS 

2 

( 

J 

1-3  YEARS  HIGH  SCHOOL 

3 

[ 

1 

HIGH  SCHOOL  GRADUATE 

4 

1 

I 

1-3  YEARS  COLLEGE 

5 

( 

J 

COLLEGE  GRADUATE 

6 

1 

J 

GRADUATE  EDUCATION 

-  20  - 


E5.       In  1982,  was  your  total  family  Income  before  taxes,  more  than  $15,000? 

(    ]     NO  (   ]  YES 

4-  4- 

Was  It  more  than  $10,000?  Was  It  more  than  $25,000?  5:70 

(    ]     NO                  (    ]   YES  (   ]  NO                [   ]  YES  — 

(SKIP  TO  Fl)  ^ 

Was  it  more  than  $5,000?  More  than  $20,000?        More  than  $30,000? 

[   ]     NO          [   ]     YES  (    ]     NO       [   )  YES          [   ]     NO       [   ]  YES 


-  21  - 


1-13  DUPLICATE 

14-15  1     6  F.  WOKEN 

Fl.       INTERVIEWER:  OBSERVATION 
R'S  SEX: 

1  (   ]     MALE      (SKIP  TO  PAGE  27,  Gl ) 

:16 

2  (   ]  FEMALE 

F2.       Rave  you  ever  been  pregnant,  even  if  it  did  not  result  in  a  live  birth? 
L  [   ]  YES 

2  [   ]     NO  (SKIP  TO  PAGE  26,  F17) 


:17 


F3.       How  many  children  have  been  born  to  you? 

: 18-19    LIVE  BIRTHS 

F4.       Did  you  end  any  of  your  pregnancies  by  getting  an  abortion? 
1  [   ]  YES 

:20 

.2  (   ]     NO  (SKIP  TO  F5) 

F4a.     How  many  abortions  have  you  had?  ... 
:21    ABORTIONS 

F5.      Have  you  ever  had  a  miscarriage? 

1  (1  YES 

:22 

2  [J     NO  (SKIP  TO  F6) 

FSa.    How  many  miscarriages  have  you  had? 
:23  NUMBER  OF  MISCARRIAGES 


"  22  - 


F5b. 


What  year  was  that?  (When  did  you  have  (it/them)?) 
YEAR 


FIRST 


YEAR 


SECOND 


YEAR 


THIRD 


FOURTH 


FIFTH 


SIXTH 


YEAR 


YEAR 


YEAR 


6:24-25 


26-27 


28-29 


30-31 


32-33 


-.34-35 


F6.       Have  you  ever  had  a  stillbirth? 

1  [    ]  YES 

2  [    ]     NO      (SKIP  TO  F7) 

■ 

F6a.     How  many  stillbirths  have  you  had? 

  NUMBER  OF  STILLBIRTHS 

F6b.     When  did  you  have  (it/them)?     (What  year  was  that?) 


YEAR 


YEAR 


FIRST 


SECOND 


J. 


F6c.     What  sex  was  the  baby? 

1  [    ]  BOY 

2  [    1  GIRL 
7  [    I  DK 


F6d.  What  sex  was  the  baby? 

1  [    ]  BOY 

2  [    ]  GIRL 
7  [   ]  DK 


:36 


37 


:  38-43 


6  :UU 


F7.       INTERVIEWER  CHECK  (FROM  F3): 

1  (    J     R  HAS  HAD  NO  LIVE  BIRTHS  (SKIP  TO  F17) 

2  [    ]     R  HAS  HAD  LIVE  BIRTHS 


Ue  would  like  to  ask  about  each  of  the  children  born  to  you. 

F8.     When  was  your      F9.     Was  child  a  boy  F10.  How  much  did 

(first  child,               or  a  girl?  the  baby 

second  child,  weigh? 
etc. )  born? 


MO  YR 


1st 


BOY  GIRL 


(2] 


LB  OZ 


Fll.   Did  you  smoke 
cigarettes  during 
the  pregnancy? 

(IF  NO, 
SKIP  TO  F13J 

NO  YES 

[2] 


2nd 


(2] 


3rd 


(2] 


12] 


4th 


5th 


6th 


7th 


8th 


9th 


10th 


[2] 
(21 
[2] 
12) 
(2) 
(2] 
[2] 


(2) 
[2] 
12] 
[2] 


-7 

> 


-  2*- 


F12.  About  how  many  F13.  Is  this  child 
cigarettes  did  you  still  alive? 


smoke  a  day? 


CIGARETTES/ DAY 


IF  YES,  GO 
TO  NEXT  CHILD 
F8)  OR  F16] 


YES 


NO 
(2) 

(2] 

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 


Q  u  6:45-80 

DUPLICATE  7: 1-1 J 
:14-15 
:16-69 


1  7 


F1A.  How  old  was 
he/she  when 
he/she  died? 


F15.  What  did  he/she 
die  of? 


AGE 


CONDITION 


DUPLICATE 
1  8 


DUPLICATE 


1-13 

14-15 

16-69 

1-13 

14-15 

le>-51 


-  25  - 


F16.     (Was  your  child/Were  any  of  your  children]  born  prematurely? 
I  f   ]  YES 

9:52  2  I    1  NO 

(SKIP  TO  F17) 

7  []  DK 

F16a.    [ASK  IF  R  HAS  MORE  THAN  ONE  CHILD]  Which  ones? 


PREMATURE  CHILDREN 
(1ST,   2ND,  ETC.) 


:5J 


54 


57 


F17.     Have  you  had  a  hysterectomy? 

1  [   ]     YT<         (SKIP  TO  F19) 

2  [    ]  NO 

F18.     Have  you  experienced  or  are  you  experiencing  menopause  or  change  of  life? 

1  [   ]  YES 

2  [    ]     NO  (SKIP  TO  F19) 


F18a.  When  did  it  start? 
55-56    YEAR 

F19.     Have  you  ever  had  a  problem  with  infertility  -  that  is  a  year  or  more  when 
you  were  trying  to  get  pregnant  but  were  unable  to? 


1  [   ]  YES 

2  [   ]     NO        (SKIP  TO  Gl) 
F19a.  When  did  this  first  occur? 


58-59 


-  26  - 


G.     HOUSEHOLD  INFORMATION 


Gla.     INTERVIEWER  CHECK  (FROM  COVERSHEET,  COLUMN  G) 

HAS  THE  HOUSEHOLD  DATA  BEEN  GIVEN  BY  ANOTHER  ADULT?     (i.e.   IS  THERE  A  */ 
IN  COLUMN  G?) 

1  (   ]        YES      (SKIP  TO  PAGE  29,  HI) 

9:60 

2  [   ]         NO        (ENTER  CHECK  IN  COLUMN  G  AND  GO  TO  G2) 


CODER:     K1-K3  : 61-63 


DUPLICATE     : 1-13 
0_  \_  :14-15 

G2.       [ASK  IF  PHONE;   FILL  OUT  BY  OBSERVATION  IF  IN  PERSON]   Do  you  live  in  a 

single  family  house,  a  two  or  three  family  home,  an  apartment  or  flat,  a 
mobi le  home ,  or  what? 

1  [  ]  HOUSE 

2  [  ]  TWO  OR  THREE  FAMILY  HOME 

3  [  ]  APARTMENT  OR  FLAT  (4  OR..MORE  UNITS  IN  BUILDING)  :16 

4  [  ]  MOBILE  HOME 

[  ]  OTHER:  (SPECIFY)  

G3.       Do  (you/members  of  your  household]  drink,  only  tap  water,  only  water  you 
buy  or  bring  home  in  bottles,  or  both  tap  water  and  other  water? 

1  [    ]     ONLY  TAP  WATER        (SKIP  TO  G4) 

2  (    ]     ONLY  OTHER  WATER  YOU  BUY  OR  BRING  HOME  :ll 

3  [    ]     BOTH  TAP  WATER  AND  OTHER  WATER  . 


G3a.     Why  do  you  not  just  drink  tap  water? 


:18 
:19 


-  27  - 


10:20 


GA.       Since  living  in  your  present  home,  have  you  had  any  dogs' 

1  [   ]  YES 

2  (    ]     NO  (SKIP  TO  HI) 


:2i 


G5.      Have  you  had  any  dogs  die  since  living  there? 

1  [   ]  YES 

2  (   ]     NO  (SKIP  TO  HI) 


22 


G5a.     How  many? 


NUMBER 


:23 


G6.       Did  [any  of  them/your  dog]  die  of  an  illness,  other  than  old  age  or  an 
accident? 

1  (    J  YES 

2  [    ]     NO     (SKIP  TO  HI) 


G7.       What  kind  of  illness/illnesses?   [IF  MORE  THAN  3,  RECORD  3  MOST  RECENT] 
1.  2.    3.   


G8a.     1.   When  did  that 


occur: 


YEAR 


2.  When  did  that 
occur? 

YEAR 


i 


3.     When  did  that 
occur? 

YEAR 


24-32: 


-  28  - 


H.  CHILDREN 


Hla.     INTERVIEWER  CHECK  (COVERSHEET,   ITEM  _5)  : 
CHILDREN  LIVING  IN  HOUSEHOLD: 
[   ]  YES 

[   ]      NO        (SKIP  TO  PAGE  36,  Jl) 

Hlb.     INTERVIEWER  CHECK  (COVERSHEET,  COLUMN  F) : 
CHILD  INFORMATION  HAS  BEEN  OBTAINED 
[   ]     YES        (SKIP  TO  PAGE  36,  Jl) 
[    ]  NO 

Hlc.     I  need  to  ask  about  the  health  of  any  children  presently  living  in 
the  household.     Can  you  provide  me  with  this  information? 

[   ]     YES     (  ENTER  *YES'   IN  COLUMN  F  AND  GO  TO  H2) 

[   ]     NO  (SKIP  TO  PAGE  36,  Jl) 


H2.       Could  you  tell  me  che  first  name,   the  age  and  the  sex  of  each  child  living 
with  you  who  is  less  than  18  years  old?     Let  us  start  with  the  oldest. 

NAME  AGE  SEX 


YRS  [M]  (Fj 

YRS  [M]  [F] 

YRS  [M]  (F] 

YRS  [Ml  [F] 

YRS  [M]  [F] 

YRS  [M]  [F] 

YRS  [M]  [F] 


[SAY  IF  R  MENTIONS  ANY  CHILDREN  NOT  LIVING  AT  HOME] 

The  questions  I  am  going  to  ask.  now  are  about  the  health  of  the  children  who  are 
living  at  home  with  you. 


-  30  - 


H3.     [Has  your  child/have  any  -of  your  H4.   (IF  MORE  THAN    H4a.   In  what 

children]  ever  been  diagnosed  by  ONE  CHILD  IN  HH ]  year  did 

a  doctor  as  having    Which  child  was  that?       this  first 

start? 

NO  YES  NAME/CHILD  YEAR 


a.  Epilepsy  [2]  [1]  > 

i 

b.  Asthma  (2]  [1J 


H5.       [Has  your  child/Have  any  of  your  children  1  ever  had  bronchitis  three  or 

more  times  within  a  single  year? 

1  [   ]  YES 

2  (    ]     NO      (SKIP  TO  H6) 


H5a.     [ASK  IF  MORE  THAN  ONE  H5b.     In  what  year(s)  did  this  happen? 

CHILD  IN  HH]  What  child  [RECORD  FIRST  YEAR  MENTIONED] 

was  that? 

    YEAR 

    YEAR 

YEAR 


H6.       Has  a  teacher  or  doctor  ever  told  you  that   [your  child/one  of  your 

children]  has  a  learning  disability,  hyperactivity,  mental  retardation, 
hearing  loss,  or  was  not  developing  normally? 

1  [   ]  YES 

2  [    ]     NO  (SKIP  TO  H7) 


H6a.     [ASK  IF  MORE  THAN    H6b.  What  problem  were  H6c.  When  did  this 

ONE  CHILD  IN  HH]                you  told  he/she  had?  happen? 
Which  child  was  that? 

a.       YEAR 

b.       YEAR 

c.  YEAR 


"  31  _ 


Children  often  get  earaches.  [Have  any  of  your  children/has  your  child] 
had  more  than  two  earaches  in  the  past  two  months? 


1  [   ]  YES 

2  [   ]     NO        (SKIP  TO  H8) 

H7a.     [ASK  IF  MORE  THAN  ONE  CHILD  IN  HH]  Which  child  was  that? 

a.   

b.   

c.   

Children  also  tend  to  get'  sore  throats.     [Have  any  of  your  children/has 
your  child]  had  more  than  two  sore  throats  in  the  past  two  months? 

1  [   ]  YES 

2  [    ]     NO  (SKIP  TO  H9) 

H8a.     [ASK  IF  MORE  THAN  ONE  CHILD  IN  HH]  Which  child  was  that? 

'  a.       ,   ■   '    ■  . 

b.   .' 

c.  

[Have  any  of  your  children/has  your  child]  had  frequent  colds  in  the  pas 
year? 

1  [   ]  YES 

2  [   ]     NO      (SKIP  TO  H10) 

H9a.      [ASK  IF  MORE  THAN  ONE  CHILD  IN  HH]  Which  child  was  that? 

a.  

b.   

c. 


-  32  - 


HlO.     [Ha6  your  child/Rave  any  of  your  children]  ever  been  diagnosed  by  a  doctor 
as  having  a  birth  defect? 

1  [   ]  YES 

2  (   ]     NO        (SKIP  TO  Hll) 

HlOa.lASK  IF  MORE  THAN         HlOb.Vhat  was  the 
ONE  CHILD  IN  HH]  birth  defect? 

Which  child? 

a.     

b. 


c. 


Hll.     [Has  your  child/Have  any  of  your  children]  ever  been  diagnosed  by  a  doctor 
as  having  bone  problems,  blood  problems,  lung  problems,  skin  disease, 
glandular  problems  or  something  else  which  is  not  one  of  the  common 
childhood  illnesses? 

1  [   ]  YES 

2  [   ]     NO        (SKIP  TO  HI 2) 

HI  la.  [ASK  IF  MORE  THAN  HI  lb.  What  was  he/she  HI lc.  In  what  year  did 

ONE  CHILD  IN  HH]                     diagnosed  as  having?  this  happen? 
Which  child? 

a.     \     YEAR 

b.        YEAR 

.    c.  YEAR 
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H12.     INTERVIEWER  CHECK  (FROM  CHILDREN'S  LISTING): 


1  [    ]     R  HAS  CHILDREN  5  YEARS  OR  YOUNGER 

2  [   ]     R  HAS  CHILDREN  6  YEARS  OR  OLDER      (SKIP  TO    HI 4) 

H13.     [Does  your  child/do  any  of  your  children  under  5]  regularly  attend  nursery 
school,  day  care,  play  group,  or  some  kind  of  child  care  with  two  more 
other  children  who  don't  live  with  you  either  in  your  home  or  away  from 
home  ? 

1  [   J  YES 

2  [   ]  NO 

H13a.    [ASK  IF  MORE  THAN  ONE  CHILD  IN  HH]  Which  child  is  that? 

a.   

b.   

c.   

H14.     INTERVIEWER  CHECK: 

[    j       R  HAS  NO  CHILDREN  OVER  5  (SKIP  TO  HI 7) 
[    ]       R  HAS  CHILDREN  6  YEARS  OR  OLDER 

H15.     [Are  all  of  your  children  over  5/Is  your  child]  able  to  go  to  school 
re gularly? 

1  [   J .  YES.        (SKIP  TO  H16) 

2  [    J  NO 

H15a.    [ASK  IF  R  HAS  MORE  THAN  ONE  H15b. [ASK  FOR  EACH  CHILD  LISTED  IN 

CHILD]     Which  child/children  H15a]  Why  is  he/she  unable  to  go 

Is  that?  to  school  regularly? 

a.    

b.    

c .    

d. 
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H16.     Most  children  get  sick,  and  miss  6ome  school  each  year  because  of  illness. 
[Have  any  of  your  children/Has  your  child]  missed  school  because  of 
illness  more  often  than  you  consider  to  be  average  this  year? 

1  [   ]  YES 

2  [   J     NO  (SKIP  TO  HI 7) 


H16a.    [ASK  IF  R  HAS 
MORE  THAN  ONE 
CHILD]  Which 
child  is  that? 


HI 6b. About  how  many 
days  of  school 
has  he/she  missed 
since  September? 


a. 


b. 


c. 


d. 


H17.     [Do  any  of  your  children/Does  your  child]  have  health  problems  or  a 

physical  condition  which  limits  the  amount  or  type  of  physical  activity 
they  can  do? 

1  [    ]  YES 


I   ]  NO 


(SKIP  TO  Jl) 


H17a.    [ASK  IF  R  HAS  MORE  THAN  ONE 
CHILD]    Which  child/children 
is  that? 


H17b.    [ASK  FOR  EACH  CHILD  LISTED  IN 

H17]  What  health  condition  limits 
[his/her]  activity? 


d. 


e. 


TIME  ENDED: 
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SECTION  J:  FOUND  HOUSING  UNITS,  INTERVIEWING 
OTHERS  IN  THE  HOUSEHOLD 


Jl.       INTERVIEWER  CHECK  (FROM  COVERSHEET,  COLUMN  H) : 

[  ]  R  IS  NOT  THE  FIRST  PERSON  INTERVIEWED  (SKIP  TO  J4) 
[    ]     R  IS  THE  FIRST  PERSON  INTERVIEWED 


J2.       INTERVIEWER  CHECK  (FROM  COVERSHEET  LABEL): 

[    ]     NO     "SHU"  DESIGNATION  ON  LABEL  (SKIP  TO  J4) 
[    J     "SHU"   IS  DESIGNATED  ON  LABEL 

J3.       Besides  Che  adults  in  your  household,  are  there  any  other  adults  who  live 
at  this  address,  but  who  live  in  a  separate  apartment? 

[    ]     NO  (CHECK  NONE  IN  ITEM  la  ON  COVERSHEET  AND  SKIP  TO  J4) 
(    ]  YES 

J3a.     We  didn't  know  there  was  another  household  here.     We  would  like  to 
include  them  also  in  our  study.     Can  you  give  me  whatever 
information  you  can  to  help  us  send  them  a  letter  and  get  in  touch 
with  them?. 

NAME 

ADDRESS  RECORD  INFORMATION  IN  ITEM  1  OF  PINK  COVERSHEET 

TELEPHONE 

TRY  TO  OBTAIN  NAME  AND  ADDRESS  FOR  MAILING  R  LETTER  AND  TELEPHONE 
NUMBER  FOR  INTERVIEWING.     AT  A  MINIMUM,  OBTAIN  A  DESCRIPTION  OF  THE 
PHYSICAL  LOCATION  OF  APARTMENT  FOR  AN  INTERVIEWER  TO  VISIT.) 

COPY  COVERSHEET  NUMBER  FROM  BLUE  COVERSHEET  LABLE  TO  ITEM  1  OF  PINK 
COVERSHEET. 

(RECORD  ANY  INFORMATION  ABOUT  COMPOSITION  OF  THIS  FOUND  HOUSING  UNIT 
ON  PAGE  2  OF  PINK  COVERSHEET  UNDER  "ADDITIONAL  COMMENTS"). 

(RECORD  THE  NUMBER  OF  FOUND  HOUSING  UNITS  IN  ITEM  la  OF  BLUE 
HOUSEHOLD  COVERSHEET.) 
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JA.       INTERVIEWER  CHECK  (FROM  COVERSHEET,   ITEMS  6  AND  7): 
(    ]     ONE  ADULT  IN  HOUSEHOLD  (SKIP  TO  J8) 

I    J     ALL  HOUSEHOLD  MEMBERS  HAVE  FINAL  RESULTS  (COLUMN  H)  -  (SKIP  TO 
J8) 

[   ]     OTHER  HOUSEHOLD  MEMBER(S)  TO  BE  INTERVIEWED 

J5.       We  would  like  to  Interview  the  other  adults  in  the  household. 

Is/are   available? 

(ADULT(S)  FROM  LISTING  BOX) 

(    J     YES  (INTERVIEW  THE  ADULT) 

[    ]     NO  -  PHONE  INTERVIEW  (SKIP  TO  J7) 

[J     NO  -  FIELD  INTERVIEW 

J5a.     FIELD  INTERVIEW:     We  would  like  to  interview  the  other  adults  in 

your  household  by  telephone.     Kay  we  please  have  your  phone  number? 

[    ]     TELEPHONE  #  OBTAINED  (ENTER  TELEPHONE  NUMBER  ON  LABEL  OF  BLUE 
HOUSEHOLD  COVERSHEET,   ITEM  1  AND  SKIP  TO  J7) 

[    ]     R  REFUSED  TELEPHONE  # 

[   ]     NO  TELEPHONE  IN  HOUSEHOLD 

J6.       We  need  to  interview . all  of  the  adults  in  your  household.     When  would  be  a 
good  time  to  return  to  interview  [this  person/ these  people]? 

(RECORD  IN  APPOINTMENT  INFORMATION  ON  COVERSHEET  AND  SKIP  TO  J8) 

J7.       When  would  be  a  good  time  to  call  (back)  to  reach  [this  person/ these 
people ]  ?■'."_. 

(RECORD  APPOINTMENT  INFORMATION,  ALONG  WITH  CALL#  AND  ADULT  #  IN 
"APPOINTMENTS" ,  PAGE  4  COVERSHEET,   ITEM  10.) 

J8.       Thank  you  very  much  for  your  help  on  this  study. 

(RECORD  INTERVIEW  IN  COLUMN  H  AND  ALSO  COMPLETE  CALL  RECORD  ON  P2 
COVERSHEET.     CALL  CSR  WITH  PINAL  RESULT  INFORMATION. ) 
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Appendix  3 
Letters  and  Fact  Sheets 


INTERVIEWER  OBSERVATIONS 


M.       HOW  COOPERATIVE  WAS  R? 

1  (    ]  COOPERATIVE 

2  (   ]  NEUTRAL 

3  [    ]  ANTAGONISTIC 

K2.       OVERALL,  HOW  WAS  R'S  INTEREST  IN  THE  INTERVIEW? 

1  [   ]     VERY  INTERESTED 

2  (    ]  INTERESTED 

3  (    1     INDIFFERENT  - 

A  [   ]     NEGATIVE,  DEFENSIVE ,  UPSET 

K3.       LANGUAGE  INTERVIEW  WAS  TAKEN  IN? 


1 

(  ] 

ENGLISH 

2 

[  1 

PORTUGUESE 

3 

I  1 

SPANISH 

4 

[  1 

OTHER  (SPECIFY): 
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Center  for  Survey  Research 

100  A/i.wr.™  Siroc!.  Boston.  Massachusetts 02116  (b  17)  956  11^0 


Dear  Resident  of  Lowell: 

We  need  Che  benefit  of  your  experience  and  hope  you  will  help  us.     We  are 
carrying  out  an  icportant  study  sponsored  by  the  Commonwealth  of 
Massachuse  t  ts. 

Your  household  is  one  of  about  1200  in  Lowell  selected  as  part  of  a 
scientific  sanpie  in  the  City  of  Lowell  for  a  study  of  health  and  the 
experiences  which  may  affect  health. 

An  interviewer  will  be  calling  or  visiting  your  home  within  the  next  few 
weeks  to  ask  to  speak  with  the  adults  in  your  household. 

There  is  an  information  sheet  enclosed  which  may  answer  questions  you 
have;  your  interviewer  will  be  glad  to  answer  additional  questions. 

Let  ce  just  assure  you  of  three  points.  First,  although  your  help  is,  of 
course,  voluntary,  the  sample  method  makes  the  cooperation  of  each  selected 
household  very  imoortant  to  producing  accurate  data.  Second,  your  answers  are 
strictly  confidential.  Third,  by  giving  your  time  you  will  be ■ contributing  to 
a  project  that  will  be  -very  valuable  to  the  community  of  Lowell  and  for  people 
in  other  cities. 

-  Since  rely , 

David  II.   Ozonoff,  M.D. 
Mary  Ellen  Colten,  Ph.D. 


Un,v,..s.rv  cfM-.asnchusf.Rs  -  f\  -:r„&  the  bint  C*r.!*i  '.zi  I'ibcn  S-id:«  ct  M  I  F  i  H-  - 


tcrAiii  University 


lV.iiG.-.ATlO«  SHEET 
LOWELL  HEALTH  STUDY 


Who  is  doing  the  study?  The  study  Is  being  conducted  by  the  Center  for  Survey  Research  of 
Che  University  of  Massachusetts  and  the  School  of  Public  Health  of  Boston  University.  The 
Commonwealth  of  Massachusetts  is  sponsoring  the  study. 

What  is  this  study  for?    We  are  trying  to  learn  more  about  the  health  of  people  in  Lowell 
and  about  things  in  their  lives  which  may  affect  their  health  —  such  as  where  they  have 
lived  and  what  kind  of  work  they  have  done. 

How  were  households  selected?     A  sample  of  over  1200  households  in  various  sections  of 
Lowell  were  selected.     Within  each  section  each  household  had  an  equal  chance  of  being 
chosen.     The  scientific  method  used  means  that  information  from  each  household  selected  is 
iaportant  to  the  accuracy  of  the  research.     Once  a  selection  is  made  we  can  make  no 
substitutions.     It  is  important  to  be  sure  that  the  people  interviewed  as  a  group 
represent  the  residents  of  the  area. 

Who  in  the  household  will  be  interviewed?     The  interviewer  will  ask  to  speak  separately 
with  each  adult  in  your  household.     The  interview  will  take  about  20  minutes  of  your  ti~e. 

Who  will  see  my  answers?     Your  answers  are  completely  confidential.     Your  name  will  not  be 
attached  tc  your  answers.     The  only  people  who  will  see  your  answers  to  the  questions  will 
be  the  scientists  working  on  the  study  and  their  assistants.     When  we  present  what  we 
found  from  the  study,  we  report  what  groups  of  people  said  as  a  whole.     When  the  results 
are  reported,  everyone's  answers  will  be  put  togotner  so  thac  no  information  is  giver,  that 
would,  allow  someone  to  be  Identified.  .'  We  will  report  things  like,  "46X  of  the  residents 
of. Lowell  told  as  that  ..." 

Whet  kinds  of  questions  will -be  asked?     The  questions  are.  about  your  health,  your  current 
health,  some  past  health  problems,  health  services  you  have  used,  and  the  things  you  do 
that  may  affect  your  health,  such  as  what  kind  of  work  you  do,  what  kinds  of  hobbies  you 
have,  and  where  you  have  lived.     They  are  questions    you  can  answer  easily,   but  the 
answers  taken  together  provide  data  that"  cannot  be  obtained  in  any  other  way.     Most  people 
find  the  questions  interesting.     However,  you  may  ask  the  interviewer  to  skip  a  question 
if  there  is  any  one  you  do  not  want  to  answer.     •  .  ••->•' 

What  if  I  have  questions?  Your  interviewer  will.' be  happy  to  answer  your  questions,  or  you 
can  call  Margaret  Raisty  in  our  Field  Office  at  956-1150. 


AD  D  [  T  t  o : :  A  L  I  :,to?j  IAT  r  0! J : 


Why  was  Lowell  chosen?     because  the  state  is  concerned  about  health  problems  that  are 
typical  of  <  nd  j:_.-ial  cities  like  Lowell. 

Benefits  or   o.e  Study.     The  information  will  be  used  by  the  Commonwealth  of  Massachusetts 

in  deciding  what  to  do  about  the  problems  oi  rn  .p^  in  cities  like  Lowell. 

Where  will  the  data  be  available?     The  Kassachusu : *  s  Department  of  Public  Health  and  the 
Department  of  Environmental  Quality  Engineering  -•'  L '   have  a   report  available  by  ".he  end  of 
1 1 1  i  5   v  a  »  r . 


riter  for  Survey  Research 

.  -o.-  itt—-:.  Be::---.  ?'-si"jchii;*!t%0:-!.l6- .»5J/)05»j  li-.O 


Carissimo  hesidente  de  Lowell; 

iNecessi tamos  que  nos  ajuae  com  a  sua  experiencia  e  esperaaos 
oble-ia.  i.stamos  levanao  a  efeito  urn  estudo  ircportante  patroci  - 
nado  pelo  Governo  de  Massachusetts. 

A  vossa  casa  e"  una  das  1200  em  j^owell  seleccionaaa-s  como  par 
te  ciuca  ar.ostra  cientifica  ca  cicaae  ce  .Lowell  para  uil  estudo  so- 
bre  saude  e  factores  que  possara  ae  qualquer  ioraa  afectar  a  sau.de. 

Urn  erapregado  nosso  vai  chamar  ou  visitar  a  vossa  casa  aentro 
en:  pouco  para  fazer  algumas  per^uritas  aos  aaultos  que  ai  moram. 

Junto  segue  uma  folha  coz:  ir.iorma^ao  que  xalvez  seja  a  res- 
post  a  a  al£unas  perguntas  que  queira  i'azer ;  a  pessoa  que  vai  pro- 
ceder  a  entrevista  tera  muito  prazer  ez.  responaer  a  quisquer  per- 
guntas adicionais. 

•ireiT:i ta-me  que  Ihe  de  a  certefa  ce  >  coisas:  irrimeiro,  ej: bo- 
ra a  vossa  ajuda  seja  certamente  voluntaria,  o  Lstoao  ce  exenpio 
ou  amostra  torna  atti ti ss.i"cio  ■  importante  a  cc;op'eracac  ce  cada.  casa 
escolhida,  no  aspecto  de  apresentar  inx'onuacao  exacta.  ^egundo, 
as  vossas  respostas  sao  absolutamente  conXidenciais.  Terceiro»  a 
dadiva  do  vosso  tempo  ira  contribuix  para  urn  projecto  cue  trard 
rauito  valor  a  comunidade  de  iiowell  e  as  populates  ae  outras  ci- 
dades. 

^inceramente, 
juavia  h.  Ozonof:f>:.D. 

fcary  .ell  en  uol x.er.r±rh-l*. 


KarLj  Elle^x  C&<Xe. 


FOULA  Ui  JLfcr'uiu-.-A'/tl' 


Luem  csta"  procedendo  ?.o  ostudoV     o  est'JQO  cj3ta  ser.ao  levaao  a  efeito 
peTo  Centro  ac  Pesquisa  aa  bm versicaae  ce  l>assac;v;Ge;ts  e  pela  tsco- 
)a  de  baude  Publica  da  Lfniversi.aacie  oe  uoston.  o  Governo  de  Massa- 
chusetts concorre  com  as  aespesas  cests  pro^raiLia. 

Para  que  e  este  estudo?  £,stamos  tentanao  saber  mais  acerca  da  sau.de 
da  populac^o  de  Lowell  e  acerca  de  coisas  que  poaer^o  afectar  a  sua 
saude  —  tais  como  onde  tc-m  vivido  e  que  especie  de  trabalho  tern  fei- 
to. 

Corr.o  4  que  as  casas  for  am  escolhidas?  uma  amostra  de  mais  oe  1200 
lares  em  varias  seccoes  ae  .Lowell  ioi  seleccionaaa.  i/entro  ae  caaa 
secc'ao,   cada  lar  teve  a  mesma  oportuniaaae  ae  ser  escolhico.  0  metodo 
cientifico  usaao  signiflca  que  a  informacao  ae  caaa  casa  escolniaa 
e'  importante  para  a  exactidao  aa  pescuisa^  uma//ez  que  uma  seleccao 
e  feita,   no's  nao  podemos  fazer  substi tuicoes .  tu  importarite  ter  a 
certeza  de  que  as  pessoas  entrevi staaas  como  urn  grupo  representam  os 
residentes  da  area. 

Luem  vai  ser  entrevi stado  em  caaa  lar'r  /t  pessoa  que  vos  vai  entrevis- 
tar  pedira  para  falar  a  so's  com  caaa  aaui zo  ao  vosso  lar. a  entrevista 
levara  aproximadamente  20  minuxos. 

vai ,  ver  as  r.ir.has  resoostasV  as  vossas  respostas  sao  absoiuta- 
cente  com"  idenciais.  0  vosso  rioae  nao  sera  posto  nas  vossas  respostas 
As  unicas  pessoas  que  vao  ler  as  respostas  serao  os  cientistas  tra- 
balhando  neste  estudo  e  os  seus  assistenies.  uuando  r.os  apresentar- 
rncs  o  resultado  do  nosso  .estudo ,   estaremds  apresentahab  o  que- disse- 
•ram  grupos  de;  pessoas  como  ''us  tsa'o '' .  .-.s  sim ,  as  respostas  de  toca  a 
g'ente  serao  postas  juntas  de  tal  mbao 'que  nennuzia  inforraacao  pcaera 
ser  "  identif icada.  Ao  di'.vulsarraos  '  o  resul  taao  deste  estuao  '  sera,  por 
exemplo,  do  seguinte  aodo :   "4b>o  aos  fesiaentes  de  Lowell  aisseram- 
-nos  que.  . .  '* 

t^ue  especie  de  uerziuntas  serao  feitasV    as  perguntas  serao  sobre  a 
vossa  saude,  a  saude  actual,   alguns  proolemas  de  sauae  ao  passaao, 
Services  de  baiide  que .  tenham  .usaao  e  as  coisas  que  tenham  feito 
que  possam  ter  afectado  a  vossa  saude,   tais  como  o  trabalho,   os  pas- 
sa-tempos  e  onde  tern  vivido.  bao  perguntas.  a.  que  podereis  resporider 
facilmente,  mas  as  respostas  colocaaas  juntas  aar-nos-ao  informacao 
que  de  outro  modo  nao  poderia  ser  obtida.  A  maior  parte  das  pessoas 
acha  as  perguntas  interessantes .   i^o  er.tanto  poaem  peair  para  nao 
responaer  a  certas  perguntas  se  entenaerem  que  o  nao  aevem  fazer. 

£  s*k  gu  quiz 07*  tambem  fazer  per^ur.tas'r  v<uem  vos  vai  e;: crevistar 
tera  mu.-.to  prazer  em  responaer  as  vossas  per6untas,   ou  entao  pode- 
reis cham ax  Margaret  Kaisty,   tel  Oo*  :  lJ<?6  1150,   no  nosso  Field  Office 


Center  for  Survey  Research 

i'/"A/i!.-i^;or.  Sut'.-i.  Boston.  Massachusetts  021 iG  ,6«7)9b6  il50. 


Dear  Resident  of  Lowell: 

Recently,  one  of  our  interviewers  asked  the  adult  members  of  your 
household  to  participate  in  the  health  study  of  Lowell  being  conducted  by  the 
Boston  University  School  of  Public  Health  and  the  Center  for  Survey 
Research.     At  that  time,  one  or  more  of  you  indicated  that  you  would  rather 
not  be.  interviewed. 

Soir.eti.mes  people  feel  this  way  because  of  certain  concerns  they  have 
about   chese  kinds  of  interviews.     Because  having  the  benefit  of  your 
experiences  and  opinions  is  very  important,  we  would  like  to  take  this 
opportunity  to  give  you  some  additional  information  about  the  study. 

Many  people  wonder  how  their  household  was  selected.     Your  hcusshold  was 
selected  as  part  of  a  scientific  sample  of  households  in  Lowell.     The  study, 
which  is  funded  by  the  Commonwealth  of  Massachusetts,  has  been  designed  to 
answer  certain  important  questions  about  community  health  in  highly 
industrialized  cities  like  Lowell.     Only  by  interviewing  every  adult  in  each 
of   the  selected  households  can  we  be  sure  chat  our  findings  actually  represent 
the  health  experiences  of  peonle  in  Lowell. 

< 

Your  participation,  of  course,   is  entirely  voluntary.     If,   after  starting 
ty'C  interview,   there  are  questions  you  do  noc  care  to  answer  you  may  ask  the 
interviewer  to  skip  then..     However,  your  participation  is  very  important  to 
eiVr  study  and  to  the  accuracy  of  the  results. 

Let  me  assure  you  again  that  all  responses  are  kept  in  the  strictest, 
confidence.     No  information-  will  be  released  that  can  identify  anyone  taking 
part  in  the  stud}*. 

We  hope  that  you  rright  reconsider  your  participation  in  this  study.  The 
interview  is  not  lengthy.     Most  people  have  found  it  to  be  a  worthwhile  and 
enjoyable  experience.    ;  -      .  .' 

In  the  near  future,  an  interviewer  will  contact  you  again  to .ask'  for  your 
participation,  and  if  you  wish,  arrange  for  a  convenient  time  to  talk  to  you. 

Thank  you  for  your  time  and  consideration. 

Sincerely  yours, 


Da-'id  M.   Ozonoff,  M.D. 

H<x*t^  cllecA  CoOteM 

'x.rv  Ellen  Colten,  Th.D. 
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Appendix  4 

Majilite  and  Compo  Stack  Parameters 
Used  in  Air  Modelling 
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